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PART  L 


INTRODUCTION. 

jdt  a  Meeting  of  a  reJpeEiahle  Number  of  Citizens, 
at  the  Senate-Chamber,  in  the  City  of  New-Tork, 
for  the  Purpofe  of  injiituting  a  Society  for  the  FrO" 
tnotion  of  ^Agriculture  and  Maniifa5lures, 

The  Honorable  Ezra  L'Hommedieu,  Efquire, 
in  the  Chair. 

Refohed,  That  Mr.  Chancellor  Livingilon,  Mr. 
Simeon  De  Witt,  and  Mr.  Samuel  L.  Mitchell,  be  a 
committee  to  prepare  and  report  Rules  and  Regula- 
tions for  the  government  of  the  Society. 

At  a  Meeting  of  the  Society  in  the  Senate-Chamber^  on 
Saturday  the  i6th  day  of  February,  1 79 1 . 

The  Honorable  John  Sloss  Hobart,  Efquire, 
in  the  Chair. 

The  Rules  and  Regulations  reported  by  the  com- 
mittee having  been  read  and  conhdered,  by  para- 
graphs, were  amended  and  agreed  to,  and  are  in  the 
words  following,  viz, 

Kules  and  Regulations  of  the  Society  for  the  advance-^ 
ment  of  Agriculture,  ManufaEiures  and  Arts. 

I.  'TpHE  Officers  of  the  Society  fliall  confid  of  a 
X    Prefident,  Vice-Prefident,  two  Secretaries, 
and  a  Treafurer. 

II.  The  Society  fliall  meet  annually,  at  the  place 
where  the  Legillature  meets,  on  the  Tucfday  next 
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Rules  and  Regulations  of  the  Society. 


after  the  convening  of  both  houfes ;  and  continue 
by  aJjoLirnments  during  the  feffion  of  the  legiflature. 

III.  The  Hated  officers  lhall  be  eleded  on  the  firfl 
day  of  each  armual  meeting  of  the  fociety. 

IV.  No  pel  Ton  fliall  be  admitted  as  a  member, 
unlefs  he  Ihull  have  been  nominated  at  lead  leven 
days  previous  to  his  election,  and  be  eleded  by  a 
majority  of  the  members  convened. 

y.  Every  member  on  his  admiffion,  fliall  pay  to 
the  treafurer  two  dollars ;  and  like  wife  one  half  of  a 
dollar  per  annum,  during  his  continuance  as  a  mem- 
ber, to  fupport  the  funds  of  the  fociety. 

VI.  The  objeds  of  inveitigation  for  the  fociety 
fnall  be  Agriculture,  Ma?nifaBures  and  Arts,  with 
fuch  fubjeds  of  enquiry,  as  may  tend  to  explain,  or 
elucidate  their  principles. 

VII.  The  fociexy  fhall  parcel  the  flare  into  dif- 
trids,  and  eled  at  the  annual  eledion  of  olncers,  a 
fecretary  for  each  diftrid,  to  reflde  within  the  fame, 
whofe  duty  it  fliall  be  to  convene  the  members  of  his 
diftrid,  to  enquire  into  the  ftate  of  agriculture  and 
manufadures  within  the  fame,  to  receive  communi- 
cations relative  to  the  objeds  of  the  inftitution,  and 
to  corred,  arrange  and  tranfmit  them  to  the  prefl- 
dent,  to  be  laid  before  the  fociety. 

VIII.  The  fociety  fnall,  once  in  every  year,  eled 
a  committee,  to  be  called  The  Committee  of  Publica- 
tions^ whofe  bufinefs  it  fliall  be  to  feled  fuch  of  the 
tranfacT;ions  of  the  fociety  as  may  merit  publication, 
prepare  them  fjr  the  prefs,  and  from  time  to  time 
pubUfli  the  fame. 

IX.  The  eledions  of  officers,  members  and  com- 
mittees, fliall  be  by  ballot,  and  a  majority  of  the 
members  prefent  at  a  meeting,  fliall  determine  all 
queftions. 

X.  Public  notice  fliall  be  previoufly  given,  (by 
the  Prefldent,  or  in  his  abfence,  by  the  next  fuc 
ceeding  officer)  of  the  chamber,  and  hour  appointed 
for  each  annual  meeting. 


Rules  and  Regulations  of  the  Society^  iii 

XL  If  the  prelicling  officer  or  fecrctaries,  be  ab- 
fent  from  any  meeting,  the  fociety  fliall  elect  one  to 
ferve,  pro  hac  vice. 

XII.  The  funds  of  the  fociety  lliall  be  appropriat- 
ed by  the  majority  of  the  members  prefent  at  regu- 
lar meetings  to  the  objeds  of  the  inllitution,  in  fuch 
a  manner  as  ihall  be  deemed  motl  beneficial,  and  to 
no  other  purpofe  whatever. 

XIII.  Honorary  members  may  be  admitted  in  the 
manner  prefcribed  for  the  election  of  ordinary  mem- 
bers, from  among  perfons  not  reliding  within  this 
ftate,  whofe  talents  and  charaders  may  add  to  the 
refpedability  and  ufefulnefs  of  the  fociety, 

XIV.  No  perfon  eleded  as  an  ordinary  member 
fhali  be  entitled  to  the  privileges  of  the  fociety,  un- 
lefs  he  {liall  have  fubfcribed  thefe  rules  and  regula- 
tions, and  paid  his  arrears,  if  any  are  due,  to  the 
fociety. 

XV.  Donations  may  be  received  by  the  treafurer, 
to  be  added  to  the  funds  of  the  fociety. 

XVI.  In  order  to  prevent  impofition,  the  fecrcta- 
ries jfliall  rejed  all  doubtful  and  fufpicious  fads,  and 
to  each  article  of  intelHgence  tranfmitted  to  the  fo- 
ciety, annex  the  name  of  the  perfon  offering  it. 

XVII.  The  fociety  fliall  be  kept  in  order,  by  the 
rules  which  are  obferved  for  that  purpofe,  by  the 
AlTembly  of  this  ftate. 

The  Members  prefent  then  proceeded  to  ballot 
for  their  officers — when  the  following  gentlemen 
Avere  eledcd  : 

The  Hon.  Robert  R.  Livingston,  Prefident. 
The  Hon.  John  Sloss  Hobart,  Vice-Prefident. 
Alexander  M^Comb,  Efq.  Treafurer. 
John  M'Kesson,  Efq.  Secretary. 

Society  of  ^.Agriculture,  Arts  ruid  Maniifaclures, 
^       Senate-Chamber^  Albany,  i^th  February,  iBoo. 

The  committee  appointed  to  enquire  if  any  and 
what  alterations  or  additions  may  be  requifite  in 


Rules  and  Regulations  of  the  Society. 


the  regulations  and  bve-laws  of  the  fociety,  re^ 
ported  the  following  as  a  fubditute  for  the  4th  arti- 
cle of  the  exiRing  rules — to  wit  : 

Rule  IV.  No  perfon  fliall  be  ballotted  for  as  a 
member,  uniefs  he  fhall  have  been  propofed  to  the 
f  ociety  at  leaft  feven  days  previoully  by  two  mem- 
bers, with  an  aifurance  that  he  is  delirous  of  becom- 
ing a  member  (excepting  for  honorary  members 
this  afTurance  flicll  not  be  neceffiiry)  ;  and  in  every 
inilance  the  n-ime,  place  of  abode  and  additions  of 
the  perfon  thus  recommended  and  figncd  by  the 
propofers,  fnall  be  delivered  to  the  fecretary  in  writ- 
ing, read  to  the  fociety,  and  entered  on  the  minutes 
— and  if  two  thirds  of  the  members  prefent  fhall 
vote  in  his  favor  he  fliall  be  duly  elecled — And  it 
fni^U  be  the  duty  of  the  fecretary  to  inform  every 
member  of  his  eledion. 

The  report  was  accordingly  agreed  to  without 
amendment,  and  adopted  as  a  rule  of  the  fociety. 
Extra6l  from  the  minutes, 

B.  DE  WITT,  Secretary. 

Society  for  the  promotion  of  Agriculture,  Arts  and 
Manifnctures, 
State  of  New- Tor k,  2d  April,  i3ci. 

WHEREAS  it  is  enjoined  by  the  7th  article  of 
the  rules  and  regulations,  that  "  The  fociety  fhall 
"  parcel  the  ilate  into  diilricls,  and  elecl  at  the  an- 

nual  election  of  officers,  a  fecretary  for  each  dif- 
*'  trid,  to  relide  within  the  fame,  whofeduty  it  flrall 
"  be  to  convene  the  members  of  his  diftrid:,  to  en- 
*'  quire  into  the  Hate  of  agriculture  and  manufac- 
*'  tures  within  the  fame,  to  receive  communications 
"  ulative  to  the  objedls  of  the  inftitution,  and  to 
**  correct,  arrange  and  tranfmit  them  to  the  Prefi- 
"  dent,  to  be  laid  before  the  fociety." — And  w^here- 
as  it  is  probable  that  much  ufeful  information,  efp«- 
cially  on  the  fubjed  of  agriculture,  may  thus  be  col- 
leded  from  every  pare  of  the  flate,  and  the  obferva- 
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tions  and  improvements  of  the  fociety  more  exten- 
lively  dilTeminated  :— Therefore, 

Refolved,  That  the  ftate  be  divided,  at  piefent, 
into  as  many  agricuhural  diftrids  as  there  are  coun- 
ties, and  that  each  county  as  it  now  is,  or  may  here- 
after be  ellabh'llied  by  law,  fnall  compofe  one  dif-^ 
trid,  until  it  may  be  thought  expedient,  in  particu- 
lar inftances,  to  divide  a  county  into  two  or  more 
diilrids,  Vv'hich  may  accordingly  from  time  to  time 
be  done. 

Refilved,  That  thefe  diilri6ls  iliall  be  named  after 
the  counties  of  which  they  are  compofcd,  or  if  any 
particular  county  fhail  be  hereafter  divided  into  two 
or  more  diftrids,  they  fhall  be  named  after  the  towns 
in  which  the  fecretaries  at  firft  appointed  may  relide. 

Refohed,  That  in  addition  to  the  duties  prefcribed 
to  the  didrid  fecretaries,  by  the  exifhing  Rules  and 
regulations,"  it  Tnall  further  be  their  duty,  to  exe- 
cute all  fuch  orders  and  diredions  relating  to  the  ge- 
neral objeds  of  the  inftitution,  as  may  from  time  to 
time  be  affigned  to  them  by  the  fociety. 

Extra6l  from  the  minutes^ 

BENJAMIN  D£  WITT,  Sec'ry. 


An  Aci  to  incorporate  the  Society  injiitiited  in  the  State 

of  Nezv-Torkyfor  the  promotion  of  Agriculture^  Arts 

and  Manuf allures, 

PaiTed  the  12th  of  March,  1793. 

WHEREAS  feveral  perfons  in  the  ftate  of  New- 
York,  have,  by  a  voluntary  agreement,  alTociated 
themfelves  for  the  laudable  purpofe  of  promoting 
Agriculture,  Arts  and  Manufadures  in  this  (late. 

And  ^whereas,  the  faid  fociety  have  prefented  a 
petition  to  the  legiflature,  fetting  forth,  that  the 
petitioners  confidering  that  the  wealth  and  profperi- 
ty  of  a  country,  very  much  depend  upon  the  fiou- 
rifliing  ftate  of  its  agriculture,  arts  and  manufac-' 
tures;  and  obferving  the  benefit  which  in  other 
countries  have  accrued  from  the  inflitution  of  focie- 
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ties,  for  the  purpofe  of  encouraging  thofe  great  ob- 
ieds,  have  voluntarily  aflbciated  themfelves,  with  a 
view  of  collecting  from  ditierent  parts  of  the  Hate, 
the  different  modes  of  agriculture  that  are  in  prac- 
tice ;  to  fuggeil  fuch  improvements  as  may  be  found 
to  be  beneficial  ;  to  excite  among  their  fellow  citi- 
zens, a  fpirit  of  making  experiments  for  the  amelio- 
ration of  lands  which  have  been  exhaufted,  or  in 
their  natural  flate  are  unproduclive  or  unfit  for  cul- 
tivation ;  for  increaling  the  produce  of  fuch  articles 
as  are  propagated  amongil  us,  and  promoting  the 
culture  of  others  which  have  been  found  ufeful  in 
other  parts,  and  for  the  improvement  of  field-huf- 
bandry  in  general  :  and  to  introduce,  as  far  as  cir- 
cumftances  may  render  proper,  an  emulation  for  the 
eflablifliment  of  ufeful  arts  and  manufadlures  in 
thofe  parts  of  the  Hate,  where  they  can  be  benefi- 
cially carried  on.  That  the  petitioners  conceive  it 
would  greatly  conduce  to  advance  the  important 
ends  of  their  afTociation,  if  they  were  authorized  to 
adl  as  a  corporate  body,  and  poBefs  property  to  fuch 
amount  as  would  enable  them  to  effeduate  their  pur- 
pofes  more  fatisfadorily  to  themfelves,  and  more  be- 
neficially to  the  public  :  They  therefore  prayed,  that 
the  legiflature  would  be  pleafed  by  law  to  incorpo- 
rate the  fociety  for  the  purpofes  aforefaid,  under  fuch 
limitations  and  reftriclions  as  to  the  legiflature  fliall 
feem  meet  : — Therefore, 

Be  it  enacled  by  the  people  of  the  Jlate  of  New^ 
lork,  reprefented  hi  fenate  and  ajJ'emhJj,  That  Robert 
R.  Livingfton,  John  Slofs  Hobart,  Samuel  L.  Mitchell, 
John  NrKefTon,  Matthew  Clarkfon,  Samuel  Bard, 
John  Cantine,  Samuel  Jones,  Thomas  Tillotfon, 
Jofeph  Hafbrouck,  James  G.  Graham,  Jacobus  Svvart- 
wout,  Melanclon  Smith,  Abraham  Hardenburgh, 
John  Gelilon,  William  W.  Gilbert,  David  R.  Floyd 
Jones,  George  Clintor>,  Aquilla  Giles,  Ezra  L'liom- 
medieu,  John  Schenck,  Jarnes  Hunter,  Egbert  Ben- 
fon,  John  Blagge,  John  P.  Delancey,  Francis  Childs, 
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John  Watts,  Peter  Vandervoort,  Henry  Will,  Ebe- 
nezer  Purdy,  Joiiah  Ogden  Hoffman,  John  Smith 
of  Suffolk  county,    Cornelius  J.  Bogart,  William 
Dunlap,  Walter  Rutherford,  Philip  Van  Cortlandt, 
John  Williams,   Richard  Varick,   John  Jay,  Elias 
Newman,  Amafa  Dingley,  Gilbert  Golden  'Willett, 
Stephen  Lufli,  John  Stevens,  John  Kemp,  Abraham 
Beach,  Samuel  Nicoll,  Jonathan  N.  Havens,  John 
L.  Gardner,  Frederick  Rhinelander,  Pierre  De  La 
Bigarre,  Edward  Livingfton,  John  Thurman,  Jere- 
miah Van  Renffelaer,  James  Duane,  Simeon  De 
Witt,  Nathaniel  Saeket,  William  Rhinelander,  Sa- 
muel Ruffell,  Mofes  Be  Vv^itt,  David  Frederick  La- 
ring,  John  Nicholfon,  Andrew  King,  John  Barber, 
Jofeph  Barber,  Johannis  Miller,  William  Thompfon, 
David  Ogden,  John  Delafield,  Horado  Gates,  Ben- 
jamin Strong,  and  Samuel  Jones,  junior,  and  fuch 
other  perfons  as  fliall  from  time  to  time  become 
inembers  cf  the  faid  fociety,  fliall  be,  and  hereby 
are  ordained,  conftituted,  and  declared,  to  be  one 
body  corporate  and  politic,  in  deed,  fadl,  and  name, 
by  the  name  of  ne  Society  for  the  promotion  of 
Agriculture,  Arts,  and  Manufactures  ;  and  that  by 
that  name,  they  and  their  fucceffors,  until  the  firfc 
day  of  May,  one  thoufand  eight  hundred  and  four, 
fliall  have  fucceflion,  and  fliall  be  perfons  in  law  ca- 
pable of  fuing  and  being  fued,  pleading  and  being 
impleaded,  anfwering  and  being  anfwered,  defend- 
ing and  being  defended  in  all  courts  and  places 
whatfoever,  in  all  manner  of  actions,  fuits,  com- 
plaints, matters  and  caufes  whatlbever  ;  And  that 
they  and  their  fucceffors  may  have  a  common  feal, 
and  may  change  and  alter  the  fame  at  their  pleafure  ; 
and  that  they  and  their  fucceffors,  by  the  fame  name, 
ffiali  be  perfons  capable  in  lav/,  to  purchafe,  take,  re- 
ceive, hold,  and  enjoy  to  them  and  their  fucceffors, 
any  real  eRate  in  fee  fimple,  or  for  term  of  life  or 
lives,  or  other  wife  ;  and  any  goods,  chattels,  or  per- 
fonai  eftate,  for  the  purpofe  of  enabling  them  the 
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better  to  carry  into  execution,  encourage  and  pro- 
mote fuch  nica lures,  as  may  tend  to  promote  agri- 
culture, arts,  and  manufactures  in  this  itate.'' 

Provided,  Tlie  clear  yearly  value  of  fuch  real  and 
perfonal  ellates,  fliall  not  exceed  the  uim  of  eight 
hundred  pounds,  lawful  money  of  New- York,  and 
that  they  and  their  fuccelibrs  lhall  have  full  power 
and  authority,  to  give,  grant,  felf,  leafe,  demife  and 
difpofe  of  the  faid  real  and  perfonal  etlates,  or  any 
part  thereof,  at  their  will  and  pleafure  ;  and  that 
they  and  their  fucceiTors  fhall  have  power  from  time 
to  time,  to  make,  conftirute,  ordain  and  ellablifh, 
fuch  hye-laws,  conftitutions,  ordinances  and  regula- 
tions, as  they  lliali  judge  proper  for  the  eledion  of 
their  officers  ;  for  the  eledion  or  admiffioii  of  new 
members  of  the  faid  corporation,  and  the  terms  and 
manner  of  admiflion  ;  for  the  better  government  and 
regulation  of  their  officers  and  mem.bers ;  for  fixing 
the  times  and  places  of  the  meeting  of  the  faid  cor- 
poration ;  and  for  regulating  all  the  affairs  and  bufi- 
nefs  of  the  faid  corporation. 

Provided,  That  fuch  bye-laws  and  regulations  fliall 
not  be  repugnant  to  the  coniiitution  or  laws  of  the 
United  States,  or  of  this  Hate.  And  for  the  better 
carrying  on  the  bufinc-fs  and  affairs  of  the  faid  cor- 
poration, there  fliall  be  a  Piefident,  Vice-Prefident, 
Treafurer  and  two  Secretaries  of  the  faid  corporation, 
who  fhall  hold  their  offices  fiom  the  time  of  their  ap- 
pointment or  election,  until  the  fecond  Tuefday  of 
January  then  next,  and  until  others  fhall  be  chofen 
in  their  places.  And  that  the  faid  Robert  R.  Living- 
fton,  is  hereby  appointed  Prefulent  ;  the  fiaid  John 
Slofs  Hobart,  Vice-Prefident  ;  the  u?.id  Samuel  Jones, 
Treafurer,  and  the  faid  Samuel  L.  Mitchell  and  Sa- 
muel Jones,  junior,  Secretaries  of  the  faid  corpora- 
tion ;  and  that  their  fucceffors  in  oflxc  fliall  hereafter 
be  chofen  by  the  members  of  the  faid  corporation, 
in  fuch  manner  and  at  fuch  times  and  places,  as  fliali 
be  direded  by  th,e  bye-laws  of  the  faid  corporation 
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to  be  made  for  that  purpofe  ;  and  that  the  Preiidenc 
or  Vice-Prefident,  and  any  twelve  or  more  of  ths 
members  of  the  faid  corporation,  fhall  be  fufficient 
to  conftitute  a  legal  meeting  of  the  faid  corporation. 

j^nd  be  it  further  enaBed,  That  the  members  of 
the  legiilature,  who  (hall  not  be  ftiled  members  of 
the  faid  corporation,  be  neverthelefs  in  virtue  of  their 
nations,  honorary  members  of  the  faid  corporation 
and  lhall  lit  but  not  vote  as  fuch  for  officers,  or  have 
any  voice  in  the  difpofition  of  their  funds. 

Letter  of  the  Agricultural  Society  to  the  Friends  and 
Promoters  cf  Rural  Economy, 

(circular) 

Gentlemen, 

DURING  the  late  feflions  of  the  legiflature,  a 
number  of  gentlemen,  as  well  private  citizens 
as  members  of  the  two  houfes,  alFociated  for  the  pur- 
pofe of  promoting,  by  their  united  labours,  the  pro- 
grefs  of  agriculture,  arts  and  manufadtures  in  this 
itate.  ft  appeared  evident  to  them,  that  by  dired- 
ing  the  attention  of  all  clafles  of  people  to  the  ob- 
fervance  of  facts,  and  by  inviting  communications  to 
the  fociety  from  every  perfon  who  had  the  leifure'and 
capacity  to  make  them,  a  valuable  colledion  of 
knowledge  would  be  obtained  if  each  obferver  would 
contribute  his  mite.  Nor  was  it  lefs  manifefl,  that 
works  of  mere  ingenuity,  effays  upon  fpeculative  and 
abftradl  fubjeds,  and  performances  intended  to  dif- 
play  literature  and  erudition,  came  not  within  the 
fcope  of  this  inftitution  ;  its  humbler,  and  as  they 
beheved,  it^  more  ufeful  intention,  is,  to  fupply  the 
wants  and  relieve  the  neceffities  of  mankind,  and 
thereby  to  render  human  life  more  comfortable  i  to 
multiply  the  produdions  of  the  land,  to  fliorten  or 
facilitate  the  toils  of  the  labourer,  and  to  excite  a 
fpirit  of  honell  induftry,  whereby  riches  may  become 
viore  abundant  ;  and  by  inculcating  the  importance 
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of  ordinary  and  common  things,  and  of  pracflical 
every-day  truths — to  (tore  their  underjlandings  with 
foil d  knowledge  ;  fo  that  happinefs,  wealth  and  wif- 
dom,  may  keep  pace  with  each  other,  and  go  hand 
in  hand. 

With  a  view  of  eftablifliing  their  inftitution  upon 
a  broad  bafis,  and  of  conduding  their  bufinefs  upon  a 
liberal  plan,  the  founders  have  taken  into  fellowfhip 
a  number  of  refpedablc  charaders  throughout  the 
ftate,  from  whofe  talents  and  diligence  they  have 
much  to  expedl. 

In  order  to  make  known  the  objeds  of  the  fociety 
in  a  more  particular  manner,  it  was  judged  proper 
to  caufe  certain  queries  to  be  printed  and  publifhed, 
that  the  attention  of  their  correfpondents  might 
thereby  be  direded  to  fuch  matters  as  come  within 
the  compafs  of  the  inftitution.  It  is  not  expeded 
any  correfpondent  will  undertake  to  anfwer  the  whole 
of  the  queftions  ;  but  it  is  prefumed,  that  among 
thofe  which  are  hereunto  annexed,  every  obferver 
may  find  fome  adapted  to  his  own  fituation  and  ta- 
lents. Continually  defirous  of  procuring  all  forts  of 
knowledge  upon  the  fubjeds  for  which  the  alTocia- 
tion  was  formed,  the  fociety  would  not  wifii  to  reftrid 
the  enquiries  of  their  members  or  others  to  the  arti- 
cles enumerated,  but  would  gladly  receive  communi- 
cations upon  every  other  matter  included  within  the 
limits  of  their  plan. 

Q^U  E  R  I  E  S. 

I.  Manures,  Have  you  made  any  experiment 
upon  Marl  ?  Does  your  neighborhood  furnilh  either 
fliell-marl  or  ftone-marl  ?  Has  plafter  of  Paris  been 
introduced  into  ufe  ?  What  is  it  operations  ?  Does 
it  merely  caufe  clover  to  grow,  or  is  it  ferviceable 
to  other  graffes,  and  to  v/heat  and  Indian  corn  ?  Is 
it  as  good  as  dung  ?  Can  it  be  in  any  cafe  fubditu ted 
for  dung  ?  Is  lime  very  beneficial  as  a  manure  ?  In 
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what  quantity,  and  on  what  foils,  and  for  what 
plants  is  lime  proper  ?  Is  quicklime  as  good  as  mild 
lime  ?  Is  not  lime-ftone  when  limply  powdered  as 
beneficial  as  when  it  is  calcined  !  For  what  plants  is 
afhes  particularly  ferviceable  ?  Is  leached  afhes  lefs 
valuable  as  a  manure  than  unleached  ?  In  what  pro- 
portion ?  What  is  the  befl  method  of  making  and 
collecling  manure  in  a  farmer's  yard  ? 

2.  Soils.  Is  the  foil  on  which  your  experiments 
are  made  fandy  ?  or  clayey  ?  or  is  it  loamy  ?  Is  it 
overfpread  with  ftones,  or  interfperfed  with  rocks  ? 
What  is  the  particular  compofition  of  it  ?  Is  there 
not  a  peculiar  foil,  beft  adapted  by  nature  to  each 
particular  plant  ?  How  far  can  art  proceed  in  mend- 
ing nature's  work  by  improving  foils  ?  What  kinds 
of  grain  or  giafs  are  found  by  experience  to  thrive 
beft  in  any  particular  foil  ?  What  fubftances  do 
you  find  in  foils,  unfriendly  or  hurtful  to  vegetable 
life  ?  How  can  thefe  be  corrected,  overcame  or  re- 
moved ? 

3.  Tillage,  To  what  depth  ought  land  to  be 
ploughed  ?  Should  the  bla<^k  mould  only  be  turned 
up,  or  ought  the  yellow  foil  below  to  be  expofed 
alfo  ?  By  what  management  in  detail,  are  weed^s 
and  graifes  beft  deftroyed  in  your  fallow  land  ?  How 
is  your  land  beft  made  mellow  for  the  reception  of 
feed? 

4.  Stock,  Is  it  good  hufbandry  to  keep  many 
horfes  ?  Are  not  oxen  much  more  ferviceable  and 
profitable  ?  What  is  the  comparative  expence  of  a 
pair  of  horfes  and  a  yoke  of  oxen  ?  Have  mules 
been  bred  by  the  people  of  your  quarter  ?  Would 
the  breeding  of  mules  be  beneficial  in  this  country  ? 
Do  horfes  draw  beft  by  collars  or  hames  ?  Are  oxen 
capable  of  doing  moft  work  when  drav/ing  by  the 
horns  or  by  the  withers  ?  How  are  (beep  beft  ma- 
naged ?  What  management  is  beft  adapted  to  make 
the  wool  fine  and  plentiful  ?  How  can  the  breed  b^ 
improved  ?  How  the  mutton  made  fweet  and  favory  ? 
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Can  any  thing  be  p-ained  by  fliearing  lambs  the  firfl: 
year?  Might  old  flieep  be  (beared  ottner  than  once 
a  year  ?  What  are  their  diforders  ?  How  can  they 
be  remedied  or  cured  ?  Have  you  made  any  im- 
provement in  raifing  neat-cattle  ?  Which  is  the 
cheapelt  method  of  rearing  calves  ?  In  what  manner 
-and  at  what  age  is  the  beft  veal  produced  ?  How  is 
the  beft  beef  made  ?  By  what  particular  manage- 
ment are  cattle  beft  prepared  for  the  knife  ?  How 
beft  kept  for  the  pail  ?  Which  are  the  moft  approved 
methods  of  making  and  preferving  butter  and  cheefe  ? 
What  kinds  of  herbs  or  plants  are  unwholefome  or 
poifonous  to  neat  cattle  ?  Do  you  know  any  fads 
concerning  the  venomous  qualities  of  wild  cherry- 
tree  leaves  ?  How  are  cattle  beft  relieved  v^hen 
choaked  by  apples  or  potatoes,  &-c.  ?  What  is  the 
caufe  of  the  horn  diftemper  ?  How  can  it  be  avoid- 
ed or  removed  ?  Have  ycu  any  thing  new  and  ufe- 
ful  about  fwine  ?  Which  variety  of  the  breed  is  moft 
profitable  ?  Would  it  be  advantageous  to  introduce 
goats  into  this  ftate  ?  W^hat  is  the  beft  plan  of  a 
poultry  yard  ?  Cannot  wild  ducks  and  teal,  and 
heath-hens  and  wild  turkies  be  tamed  and  domefti- 
cated  ? 

5.  Grain.  W^hich  variety  of  wheat  is  moft  pro- 
dudive — the  red,  white,  yellow,  bearded  or  bald  ? 
In  what  proportion  does  winter  wheat  excel  fummer 
wheat  ?  What  occalions  wheat  to  blaft  ?  What  turns 
it  to  fmut  ?  How  does  mildew  happen  ?  Can  any  or 
all  of  thefe  be  prevented  ?  Can  wheat  turn  to  drips  ? 
How  is  wheat  beft  preferved  between  harveft  and 
threfhing  tiaie  ?  between  this  laft  and  grinding?  In 
what  foih  and  feafons  does  rye  flourifti  ?  What  is  the 
proper  cultivation  of  oats  ?  Why  are  the  New- York 
oats  fo  much  lighter  than  the  Britifti  or  Canadian  ? 
Is  bailey  well  adapted  to  our  foil  and  clirnate  ?  Is  it 
worth  the  v.  hile  to  enter  largely  into  the  culture  of 
it  ?  Is  ai'y  pnrt  of  ^uir  country  adapted  to  the  raifing 
of  rice  ?  Can  millet  and  fpelts  be  cultivated  with  fuc- 
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cefs  and  advantage  ?  What  is  the  moft  approved 
method  of  raiiing  a  good  crop  of  Indian  corn  ?  How 
is  the  ground  bed  prepared  for  it  ?  How  fliould  it  be 
manured  ?  How  weeded  and  tended  ?  Can  you  give 
any  information  as  to  the  railing  of  flax  and  hemp  ? 
How,  and  in  what  manner  can  the  greateft  quantity 
of  each  be  raifed  on  an  acre  ?  of  the  fineft  quality  ? 
with  the  moft  feed  ?  To  what  extent,  and  in  what 
'manner  can  peas  and  beans  be  cultivated. 

6.  Grajfes.  What  grafles  do  you  find  to  afford  the 
beft  pafture  ?  Which  make  the  beft  hay  ?  Have  you 
any  fads  on  the  relative  produce  of  fpear-grafs,  clo- 
ver and  timothy  ?  Have  you  cultivated  faint-foin, 
lucern  and  red-top  ?  What  are  the  refpedive  good 
qualities  of  each  of  thefe  ?  Cannot  fome  of  our  indi- 
genous grafTes  be  greatly  improved  by  culture  ?  Might 
not  fome  exotics  be  imported  from  Europe  ?  Which 
fort  of  pafture  agrees  beft  with  fheep  ?  neat-cattle  ? 
horfes  ?  fwine  ?  What  pradical  diredions  can  you 
give  on  the  fubjed  of  grazing  ? 

7.  Fruit'Trees.  What  kinds  of  apples  afford  the 
beft  cider  ?  All  fads  refpeding  the  grafting,  inocu- 
lating, and  planting  of  orchards  will  be  acceptable. 
To  what  extent  ought  pear  trees  to  be  cultivated  for 
the  fake  of  the  fruit  and  the  liquor  to  be  obtained 
from  it  ?  The  beft  method  of  cultivating  peach, 
plumb,  apricot,  nedarine  and  cherry  trees,  v^iil  be 
ufeful  information. 

8.  Forejl-Trees,  Do  you  know  any  fads  concern- 
ing the  propagation  of  the  locuft-tree  ?  What  can  be 
done  towards  introducing  the  white  mulberry  tree  ? 
In  parts  of  the  country  where  wood  grows  fcarce, 
would  it  be  proper  and  profitable  to  raifein  nurferies, 
and  tranfplant  hickory,  chefnut,  beech,  afti  and  other 
trees  for  fencing-ftufF  and  fuel  ?  Or  would  it  be  ad- 
vifable  to  make  hedges  of  white  thorn,  prim,  holly, 
yew,  or  other  flirubs  ?  And  cultivate  peat  and  turf 
for  making  fires  ? 

9.  Vermin.  How  are  moles  to  be  gu  ardcd  againft  ? 
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Will  the  palma  chrifti  drive  them  away  ?  Is  there 
any  way  of  deftro)  ing  grubs  in  your  corn  and  flax  ? 
How  can  the  bugs  be  deflroyed  which  eat  up  your 
cucumber,  melon  and  pumpkin  vines  ?  Is  there  any 
way  of  preventing  the  ravages  of  the  wheat  infedl  ? 
Is  this  a  new  fpecies  of  animal  ?  Is  it  peculiar  to  the 
United  States  ?  Or  whence  came  it  ?  What  is  the 
ealiell  way  of  deftroying  canker-worms  and  catter- 
pillars  in  orchards  ?  Do  you  know  how  the  lice  or 
Sies  that  infeil  cabbages  and  turnips  can  be  over- 
come ? 

10.  Have  you  any  improvements  in  the  manage- 
ment of  bees?  Can  the  filk-worm  be  profitably  in- 
troduced into  your  neighborhood  ?  Are  there  not 
fome  American  phaloenas  which  might  afford  good 
lilk  ?  What  are  they  ?  And  on  what  plants  do  they 
feed  ? 

11.  Maimfaclures,  What  is  the  befl  method  of 
making  foal  leather  ?  Are  there  any  other  barks  than 
oak,  hemlock  and  birch  fit  for  tanning  ?  Do  you 
know  the  method  of  fplitting  hides  for  book-binding, 
parchment,  &c.  ?  Have  any  improvements  been 
made  in  the  manufacture  of  Heel  ?  Do  you  know  of 
any  new  material  for  the  making  of  paper?  Which 
is  the  moft  advantageous  way  of  making  pot-afli  ? 
Are  there  not  fome  ochres,  the  produce  of  our  coun- 
try, proper  for  paints  ?  What  progrefs  has  been  made 
in  procuring  oil  frgm  lint,  palma  chritH,  and  fun 
flower  feeds  ?  Can  you  fugged  any  thing  capable  of 
raifing  the  reputation  of  our  flour  in  foreign  markets  ? 
Do  you  know  of  any  beds  of  nitre,  allum,  vitriol,  or 
fea-falt  ?  Are  there  any  coal-mines  ?  Can  you  fug- 
geil  any  plan  of  improving  our  wool  fo  as  to  render 
it  more  fit  for  fuperfine  fabrics  ?  What  can  be  done 
toward  the  manufacture  of  cotton  ?  Where  are  we  to 
find,  and  how  colled  and  work  up  the  materials  of 
glafs,  china  and  earthen-ware  ? 


TRANSACTIONS,  &c. 


Oration^  delivered  hy  BoElor  S.  L.  Mitchell,  before 
the  Agricultural  Society  of  New -Tor  on  the  xotb 
of  January^  1792. 

Mr,  Frejident, 

and  Gentlemen  of  the  Agricultural  Society, 

SINCE  you  firft  did  me  the  honor  of  appointing 
me  to  deliver  you  an  Oration,  I  have  been  feve- 
ral  times  ready  to  relinquifh  the  undertaking,  thro' 
an  apprehenlion  that  I  fliould  fail  to  do  tolerable 
juftice  to  the  fubjecl,  and  Iliould  tire  your  patience 
without  even  amuling  yourima*ginations.  For  I  know 
that  on  occafions  like  this,  more  ingenuity  and 
fprightlinefs  of  thought,  and  more  of  the  polifli  and 
ornament  of  didlion  are  expeded  to  embeliilh  the 
phrafes  and  fentences  of  the  fpeaker,  than  on  com- 
mon occafions  ;  and  therefore  felt,  as  I  judged,  a 
well-grounded  fearfulnefs,  left  fomewhat  of  bluntnefs 
in  fentiment,  and  plainnefs  in  expreifion,  might 
found  rather  harfli  or  uncouth  to  the  nice  ears  of  my 
audience.  Bear  with  me  th^n,  while  I  exprefs  my 
meaning  in  my  own  way,  without  declaiming  in  the 
elegant  copioufnefs  of  Pliny,  or  the  fubtil  eruditioa 
of  Erafmus,  Withdraw  your  minds  a  little  while 
from  public  cares,  and  by  way  of  relaxation  from  the 
greater  concerns  of  politics,  jurifprudence  and  Icgif- 
lation,  fuffer  them  to  be  conducted  by  me  to  the 
contemplation  of  agriculture  and  rural  afFairs. 
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Fortunately  it  happens,  that  no  violent  effort  is 
neceffary,  either  on  your  part  or  on  mine,  to  fix  and 
confine  attention  to  the  theme,  lince  there  is  a  natu- 
ral propenfity  in  the  human  mind  to  be  pleafed  with 
the  fcenery  and  profpeds  of  the  country.  When  all 
the  pomp  and  luxuries  of  high  life  have  palled  upon 
the  fenfes,  then  the  jaded  minds  of  the  cits  are  re- 
frefhed  by  ideas  of  breezes  and  trees,  of  vallies  and 
brooks,  of  fliepherds  and  their  flocks.  Thus  in  the 
palace  of  Ptolemy  could  Theocritus  charm  the  courti- 
ers with  his  rural  lays,  fo  did  the  fwa'in  of  Mantua 
delight  the  minions  of  Avguflus  with  the  dialogues 
of  Melib(Eus  and  TityruSy  of  Menalcas  and  Paletnon. 
In  like  manner,  in  latter  days,  have  Geffher  and 
Haller  pleafed  the  tafle  of  the  Germans  with  their 
pafloral  eflays,  as  much  as  Pope  and  Philips  have 
gratified  that  of  the  Englifii.  The  imagination  loves 
to  range  without  controul  in  this  romantic  variety  of 
produdions  ;  and  according  to  the  humour  and  in- 
clination of  the  defcriber,  a  country  retreat  becomes 
an  Elyfium  or  a  Bee  tic  a,  an  Arcadia  or  a  Paradife. 

It  v/ould  be  unneceflTary  to  cite  from  doubtful  an- 
tiquity, the  (lory  of  the  goddefs  Ceres,  who  is  faid  to 
have  travelled  over  the  world  with  her  CornucopiBe, 
to  prefent  bread-corn  to  mankind,  and  infi:rud  them 
in  the  arc  of  cultivating  it ;  and  it  would  be  equally 
ufelefs  to  quote  from  the  fame  fabulous  authorities, 
any  particular  accounts  of  the  divinities,  Priapus, 
Flora  and  Pomona,  who  were  thought  to  prefide  over 
gardens,  flowers  and  orchards.  The  rays  of  right 
reafon  have  diiTipated  the  darknefs  of  thefe  fuperfti- 
tions,  and  fliewn  us  that  next  to  the  providential 
bleilings  of  a  good  feafon,  the  hufbandman,  trufting 
to  the  laws  of  his  country  for  fecurity,  depends,  under 
their  joint  influence,  upon  his  own  labor,  indufl;ry 
and  vigilance  for  the  various  and  plentiful  produce 
of  the  year. 

For  among  the  numberlefs  favours  which  Divine 
bounty  has  bellowed  upon  this  fortunate  land,  that 
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which  in  the  firft  place  claims  our  grateful  acknow- 
ledgments, is  the  abundant  harveft  which  rewards 
the  indullry  of  the  farmer  :  lince  to  a  healthy  cli-, 
mate  and  a  fruitful  foil,  there  is  annually  added  the 
genial  influence  of  a  feafon,  that  beautifies  fpring 
with  blolToms,  and  loads  autumn  with  fruit. 

But  neither  the  fertility  of  the  land,  nor  the 
wholefomenefs  of  the  fituation,  nor  the  favorablenefs 
of  the  weather,  would  properly  encourage  agricul- 
tural exertions  if  the  temper  of  our  laws  did  not 
fecond  the  attempts  of  tlie  labourer,  by  encouraging 
the  fickle  and  honoring  the  plough. 

By  the  wife  policy  of  our  legiflature,  the  fhackles 
of  feudal  bondage  have  been  knocked  off,  and  our 
citizens,  who  feel  nothing  of  vaflalage  or  fervitude, 
.ad  with  the  fpirit  of  freemen.  The  abrogation  of 
the  laws  of  entails  and  of  primogeniture,  has  had  the 
mofl:  happy  effect  in  rendering  eafy  the  divifion  and 
alienation  of  real  property,  v/hereby  the  natural  right 
of  every  man  to  a  certain  part  of  the  earth's  furface, 
which  in  former  times  had  been  violently  and  un- 
juftly  wrelfed  from  the  greateft  part  of  thofe  who  had 
advanced  much  above  barbaric  rudenefs,  is  reflored, 
and  with  it  that  mediocrity  of  condition  which  hears 
with  honeft  indignation  the  *'  monftrous  faith  of  many 
made  for  oney  The  allodial  and  focage  tenures  of 
our  lands,  by  giving  free  fcope  to  purchafers,  and 
undivided  profit  to  cultivators,  have  paved  the  way 
to  more  virtue  and  happinefs"  than  ail  the  mines  of 
Peru  and  Mexico  ever  have  alforded. 

And  even  with  all  thefe  advantages,  hovv'  defolate, 
how  proibate  is  a  country  until  improved  by  tlie 
hand  of  induftry  I  Turn  your  eyes  to  the  United 
States  and  behold  its  achievements  :  Three  centu- 
ries are  fcarcely  pad  (ince  thefe  regions  vv^ere  difco- 
vered,  till  then  unknown  to  the  more  civiHzed  part 
of  the  world.  Some  tribes  of  favages  were  here  and 
there  fcattered  over  the  country,  whofe  fubfiftence 
was  principally  derived  from  the  chace.  Their  chief 
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dependence  was  on  the  precarious  product  of  fifhing 
and  hunting.  Their  agriculture  did  not  conlift  of 
much  more  than  the  cultivation  of  a  little  pulfe  and 
maize.  As  the  wild  animals  upon  which  they  fed 
multiply  infinitely  more  How  than  tame  ones,  it  ne- 
ceffarily  followed,  that  in  fuch  a  ftate  of  fociety,  a 
very  large  trad  of  country  was  necefTary  for  the 
maintenance  of  a  very  few  inhabitants.  Kude  men 
and  wild  hearts  roamed  in  fcanty  number  through 
the  pathlefs  wildernefs,  and  polTeifed  a  wider  range 
of  commonage  than  according  to  juft  diftribution  they 
were  entitled  to.  At  that  time  murmuring  and  dif- 
content  arofe  in  the  hives  of  Europe,  and  fwarms  of 
emigrants  flew  weilwatd  and  colonized  along  thefe 
coafts.  The  new-comers  claimed,  under  nature^s 
univerfal  charter,  a  part  of  that  land  which  the  na- 
tives poflefTed  exclulively  in  too  great  a  proportion. 
Their  fettlements  grew,  their  population  increafed, 
and  oh  I  that  any  acls  of  cruelty  and  oppreffion  have 
been  committed  to  tarnilh  the  fplendour  of  their 
works.  Ancient  oaks  and  pines  fell  beneath  the 
firokes  of  the  axe,  ravenous  wolves  and  tigers  foifook 
their  abodes,  and  in  the  midft  of  a  defert  wafte  and 
wild,  the  hardy  adventurers  fcooped  out  a  dwelling, 
place.  V/here  lately  briars  and  nettles  deformed 
the  fpot,  the  confuming  operation  of  fire  prepared 
the  earth  for  the  reception  of  wheat  and  rice.  To- 
bacco and  indigo,  laying  afide  their  wildnefs,  put  on 
a  domefticated  look.  Orchards  of  apples,  pears  and 
peaches  fprung  up  w^here  not  long  fince  the  toxico- 
dendron emitted  its  poifonous  vapours.  The  horfe, 
the  cow,  the  fvvine  and  the  flieep  fucceeded  the  de- 
ilrudive  beads  of  the  forefl ;  and  where  the  favagc 
hornet  formerly  took  his  dreary  flights,  the  honey-, 
bee,  over  meadows  of  blooming  clover,  collects  her 
fweets :  I  fee  the  fettlers  in  their  progrefs  from  the 
Atlantic  coafls,  collect  the  peltry  and  lumber  of  the 
woods  into  vafl  magazines  ;  I  fee  them  hew^  out  roads, 
drain  fwamps,  build  bridges  and  conilrud  mill?  y  I  fee 
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them  climb  up  the  fide  of  the  Apalachian  mountain, 
and  pafling  that  formidable  ridge,  eftablifh  themfelves 
on  both  fides  of  the  Ohio ;  I  fee  the  wildernefs  every 
where  as  they  go,  changing  to  a  civihzed  country, 
and  fmiling  with  plenty,  even  beyond  the  Miffifippi. 
Such  are  the  enterprizing  labours  of  thy  citizens, 
oh  I  America. 

Sal^ve  magna  parens  frugum  ! 
Magna  uirtum,     ■    '  - 

Such  are  the  wonder-working  effects  of  indudry, 
although  its  operations  were  cramped  in  the  begin- 
ning, by  the  felfifh  policy  of  Britain,  and  afterwards 
interrupted  by  the  unnatural  war  which  for  feven 
long  years  fiie  v/aged  with  the  people  of  this  land. 
Even  then,  while  green  in  the  grillle  of  youth,  and 
not  yet  hardened  in  the  bone  of  manhood,  Columbia's 
fons,  as  induftrious  in  defending  as  in  afferting  their 
rights,  told  the  tyrants  "  they  wiQied  to  be  free," 
and  as  the  mild  language  of  petition  and  remonftrance 
was  treated  by  him  with  contempt  and  difdain,  they 
in  a  voice  that  ftruck  with  terror  and  difmay  both 
himfelf  and  his  hofi:,  replied  to  him  as  argument  urn 
crucis^  the  ultima  ratio  of  nations,  and  from  the  can- 
non's mouth  thundered  the  unvvelco/ne  truth  in  his 
ears. 

Hitherto,  the  American  hufbandman  has  cultivated 
a  foil,  enriched  for  ages  by  the  yearly  addition  of  a 
frefh  llratum  of  mould.  From  the  firll  exillencc  of 
vegetation  upon  the  dry  land,  decayed  plants  have 
continually  furniflied  a  fupply  of  manure,  which  the 
winds  and  rain  have  liberally  fpread  abroad.  As  the 
fupply  was  annually  greater  than  the  confumption, 
the  earth,  unexhaufted  by  its  produdions,  increafed 
in  fertility.  The  thick  layer  of  vegetable  mould 
^  which  covered  the  face  of  the  earth  was  a  ilore-lioufe 
of  food  for  plants,  and  this  quantity  was  greatly  in^ 
creafed  by  the  converfion  of  wood  into  aihcs  by 
clearing.  It  is  not  wonderful  then,  that  for  fomc 
years  newly-cleared  fettlements  Hiould  abound  in 
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produce,  and  require  little  more  labor  than  that  of 
ploughing  and  reaping  ;  for  daring  this  period  the 
provifion  is  walling,  which  for  centuries  had  been 
accumulating.    But  the  time  will  come,  and  indeed 
in  many  places  now  is,  when  the  land,  repeatedly 
wounded  by  tlje  plough-fhare,  and  exhaullecl  of  its 
richnefs,  Hiall  be  too  weak,  of  itfelf,  to  make  plants 
grow  with  their  former  luxuriance.    This  may  be 
called  the  asra  of  fyftematic  agriculture,  when  man, 
taking  the  earth  from  nature's  hand,  bare  of  manure, 
is  fo  to  manage  and  difpofe  it  artificially,  tl>at  it  lhall 
yield  him  firll  a  fubfiHence,  and  then  an  overplus 
to  grow  wealthy  upon.    How  far  art  may  go  in  this 
fpecies  of  improvement  is  yet  unknown,  as  the  ulti- 
viatum  of  fertility  has  never  yet  been  reached.  As 
far  as  experiments  have  been  made,  we  find  the 
earth  liberally  affording  its  produce,  in  proportion 
to  the  labour  and  ikill  bellowed  in  its  tillage  ;  and 
as  the  ingenuity  and  invention  of  man  may  increafe 
to  an  unknown  and  inconfiderable  degree,  fo  may 
the  improvements  and  arrangements  of  hufbandry 
keep  pace  therewith,  until  the  mofi  fruitful  fpot 
that  now  exilis,  may  produce  a  tenfold  quantity, 
and  the  land  which  now  fupports  an  hundred  men, 
give  equal  enjoyment  to  a  thoufand.    Recoiled,  for 
indance,  what  agriculture  has  done  in  two  countries, 
naturally  very  unfavorable  to  it,  Switzerland  and 
Scotland  ;  compare  their  prefent  populoufnefs  and 
bappinefs,  with  w'hat  they  formerly  were  in  Caefar's 
time  ;  calculate  whether  thefe  countries   are  not, 
by  the  well- applied  induftry  of  their  inhabitants,  as 
different  from  ancient  Helvetia  and  Caledonia^  as  Ire^ 
land  is  fuperior  to  Labrador^  or  New-Tor k  to  Terra 
del  Fucgo. 

Columella  relates  a  fiory  finely  illuftiative  of  the 

excellence  of  good  tillage  :  De  re  Ruftic.  L. 

IV.  c.  3.  — "  Gnecinus  in  his  book  concerning  vines, 

relates  that  he  had  often  heard  his  father  tell  of  a 
**  certain  Paridius  who  had  two  daughters^  and  a 
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farm  planted  with  vines.  Of  this  farm  he  gave 
"  one  third  part,  as  a  marriage  portion,  to  the  rrian 
"  who  wedded  his  elder  daughter,  and  notwithfland- 
"  ing,  received  as  much  produce  as  before,  from  the 
"  two  thirds  which  be  referved  to  himfeif.  After- 
**  wards  on  the  marriage  of  the  younger  daughter, 
"  he  gave  away  the  half  of  the  remaining  land,  and 
f*  found  his  income  Hill  in  no  refpecl  diminiftied. 
"  What  concludes  he  from  this  ?  But  that  the  third 
*'  part  of  the  farm  was  at  length  better  cultivated 
"  than  the  whole  ufed  to  be  before.'' 

But  in  this  ftage  of  farming,  a  well  managed  plan- 
tation muft  be  carried  on  with  fteadier  labour  and 
more  exadt  fkiil  than  in  the  former.    For  now  when 
timber  becomes  fcarce,  fences  are  more  difficult  to 
be  kept  in  repair  ;  where  the  ground  is  not  of  itfelf 
productive  enough,  manure  mull  be  procured  ;  if  a 
farmer's  own  itrength  is  not  fufficient  to  carry  on  his 
bulinefs,  a  number  of  additional  laborers  are  now 
iiecefTary.    In  order  to  perform  ttiis  requiiite  labor, 
two  forts  of  workers  have  been  employed,  hired  free- 
men and  Haves.    Upon  calculations  and  eflimates 
fairly  made,  it  appears  that  the  profits  of  plantations 
mufl  be  enormous  to  fupport  the  expence  of  a  Have- 
cultivation.   The  income  of  a  rice,  an  indigo,  a  fugai? 
or  a  tobacco  ellate',  has  been  great  enough  in  the 
newly-cultivated  lands  of  fome  of  the  fouthern  flates 
and  Weft-India  iflands,  to  admit  of  this  mode  of 
management.    But  at  prefent  the  profits  feem  not 
fo  prodigious  as  they  have  heretofore  been.  The 
dearnefs  of  Weft- India  fugars,  the  prohibition  of  new 
importations  of  Haves  in  fome  places,  and  the  intro- 
dudion  of  the  plough  in  the  flead  of  the  hoe,  all  in- 
dicate the  decline  of  flavery,  and  all  prove  it  to  be 
lefs  and  lefs  the  true  interefl  of  the  planters  to  con- 
dud  their  bufmefs  in  the  old  way.    Where  the  pro- 
duce of  a  farm  is  bread-corn,  flax,  hemp,  grafs  and 
live-flock,  the  profits  are  moderate,  and  the  labor  of 
free  men,  is  generally  preferred,  as  mofl  confiftent 
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with  good  economy  :  accordingly,  in  the  northern 
dates,  flavery  is  entirely  aboliftied.  It  appears  from 
the  great  depreciation  and  frequent  manumiflions  of 
flaves  in  this  itate,  that  our  fellow-citizens  are  be- 
coming covinced  of  the  fame  truth  by  experience. 
Upon  taking  a  furvey  of  the  Have -holders  with  whom 
I  am  acquamted,  1  find  thofe  who  have  the  greateft 
numbers,  to  be  men  of  confiderable  hereditary  eftate« 
in  land,  or  of  a  handfome  capital  acquired  by  mar- 
riage or  bequeft,  but  I  cannot  name  an  inflance  of  a 
man  of  fmall  property,  ever  getting  rich  upon  the 
profits  of  Have- labor.  Therefore  the  kitchen  efta- 
blilliments  of  thofe  who  keep  fifteen  or  twenty  ne- 
groes, are  not  to  be  confidered  as  matters  of  revenue, 
but  of  expence,  juft  after  the  manner  of  a  ftud  of  fu- 
pernumerary  hoifes,  kept  either  to  indulge  the  pride 
or  giatify  the  prejudice  of  their  owner.  It  is  to  a  con- 
vidion  of  the  impolicy  and  expenlivenefs  of  this  kind 
of  fervice,  rather  than  to  any  moral  or  religious  con- 
liderations  on  the  fabjed,  that  the  decline  of  flavery 
is  principally  to  be  attributed. 

But  I  would  not  wifh  to  be  underftood  that  the 
whole  of  our  labor  fliould  be  applied  to  agricultural 
purfuits,  as  if  thofe  were,  as  fome  argue,  the  only  in- 
duftry  that  is  produdive  ;  for  I  think  it  may  be  clearly 
proved,  that  the  capital  and  labor  of  this  countr}'-, 
will  be  moft  advantageoaily  employed,  if  a  part  of  it 
is  expended  in  manufaclures  ;  the  beft  policy  in  this 
refped,  being  to  carry  on  agriculture  without  neg- 
leding  manufadiires,  and  at  the  fame  time  fo  to 
manage  manufaclures,  as  that  agriculture  may  be 
conducled  with  a  due  degree  of  fpirit.  That  accu- 
mulation of  monied  capital  which  is  fo  rapidly  ma- 
king in  the  United  States,  beyond  the  amount  ne- 
ceflTary  to  carry  on  the  agricultural  and  commercial 
bufinefs  thereof,  is  a  moft  favorable  prelude  to  the 
eftablifhment  of  domeftic  manufadures,  to  which  the 
prefent  fpirit  of  fpecalation  and  enterprize  of  our 
citizens,  feems  pecuharly  favorable. 
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But  how  are  fields  to  be  artificially  fertilized  ?  By 
inanure.  This  is  the  great  hinge  upon  which  the 
whole  fyftem  of  agriculture  turns.  In  procuring  this 
needful  fubftance,  we  are  firft  to  imitate  nature  ia 
collecling  all  the  vegetable  matter  we  can  find,  fuf- 
fering  nothing  to  be  loft.  As,  however,  if  a  field, 
yielding  grafs  for  brutes,  or  grain  for  man,  is  princi- 
pally exhaufted  of  its  produce  by  the  creatures  whom 
it  fupports,  a  very  inconfiderable  quantity  remains 
for  manure.  Vv^'hat  then  is  to  be  done  ?  muft  the 
land  go  on  to  be  impoverifhed  from  year  to  year  ? 
No.  The  animal,  the  vegetable  and  the  mineral 
kingdom  muft  be  ranfacked  for  fomething  to  aid  the 
grovv^th  of  plants.  The  afties  of  wood  and  of  peat^ 
the  muddy  depofitions  of  puddles  and  ponds,  the  un- 
refpirable  portion  of  our  atmofphere^.  and  fome  of  the 
particles  floating  therein  ;  the  various  earthly  pro- 
dudions  of  marie,  chalk,  gypfum,  clay  and  hme,  and 
likewife  the  excrementitious  matters  of  moft  animals^ 
are  found  by  experience,  when  properly  employed, 
to  promote  diredly  or  indirectly  the  procefs  of  ve- 
getation. When  thefe  things  are  added  to  the  foil^ 
they  ad  in  one  of  thefe  ways :  ift.  They  are  a  pabu- 
lum plantarum,  and  materially  contribute  to  the  nu- 
triment of  plants;  or  2dly,  They  are  a  ftimuli  to 
plants,  and  by  exciting  them  to  adion,  caufe  a  great- 
er abforption  of  food,  a  better  afllmilation  of  it,  and 
confequently  a  more  rapid  and  vigorous  growth  ;  or 
3dly,  They  fo  alter  and  difpofe  the  earth  in  which 
plants  are  rooted,  that  the  radicles  fhoot  mo- e  eafily 
and  more  extenfively  through  it,  or  in  other  words^ 
it  becomes  a  better  filter  for  ftraining  and  applying 
nourifhment  to  their  inhaling  or  abforbing  vefiels. 
Here,  however,  it  is  neceaary  for  me  to  paufe  ;  for 
in  order  to  decide  in  which  of  thefe  W'ays  manure 
operates,  it  would  be  neceffiry  to  take  into  confider- 
ation  a  much  greater  alFemblage  of  fads  than  the 
limits  of  this  attempt  permit  \  and  as  the  foluticn  of 
thefe  quefticn5  involves  the  intricate  difcuifion  of 
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what  the  food  of  plants  is,  whether  water,  inflamma* 
ble  air,  phlogifton  or  attenuated  earth,  it  feems  rather 
too  important  for  difcunion  in  this  concife  ellay. 

Quickhme  has  been  recommended  as  a  manure, 
which  by  corroding,  diflblving  and  deftroying  the 
vegetable  matter  lying  about  the  land,  on  which  it 
is  fpread,  would  by  its  feptic  quality  add  to  the  fer- 
tility of  the  foil.  It  is  doubtful  whether  quicklime, 
as  Ihch,  ever  does  any  good  ;  certainly  it  has  done 
hurt.  But  let  its  primary  operation  be  as  it  may,  it 
foon  reiarns  to  the  condition  of  inert  earth  by  com- 
bining in  its  expofed  ftate  with  aerial  acid.  Lime 
then  is  to  be  coniidered  in  manuring,  merely  as  cal- 
careous earth  in  powder,  and  not  as  having  under- 
gone in  the  kiln,  any  change  fave  pulverization. 
The  alteration  made  in  the  foil  by  its  application  is 
limply  in  the  addition  of  a  new  fubllance  to  its  former 
ingredients,  which  may  change  the  filtrating  power 
of  the  earth,  but  not  apply  a  frefh  ftimulus  to  the 
growing  planrs.  Calcareous  earth  of  any  kind,  re- 
duced to  powder  in  any  way,  if  of  equal  purity  and 
finenefs,  feems  equally  adapted  to  the  purpofes  of 
manuring. 

The  plaiiler  of  Paris,  which  has  been  fo  much  ex- 
tolled by  the  Pennfylvanians,  fails  egregioufly  in  our 
trials  upon  LongJfland.  There  is  fornething  lingular 
in  its  failure  to  do  good  almolt  every  where  in  the  ma- 
ritime parts  of  this  Hate.  It  falls  ihort  of  the  charader 
given  to  it  in  almoft  every  refped.  This,  I  believe, 
is  partly  owing  to  the  deception  of  the  buyers,  in 
purchaling  both  rjiarle  and  gypfum,  in  a  powdery 
form,  under  the  name  of  plaiiler  of  Paris.  In  fome 
meafure  alfo  it  is  to  be  afcribed  to  the  hyperbolical 
praifes  ufually  bellowed  upon  new  difcoveries  and 
projects.  From  my  own  expeiiments,  I  have  little 
to  fay  in  its  favor.  Once,  indeed,  it  did  feem  to 
make  the  clover  of  my  meadow  a  little  more  thrifty  ; 
but  the  next  year,  the.  very  fpot  fo  manured  with 
the;  plaifcer,  yielded  no  better  Indian  corn  . than  any 
thereabouts,  tho  naturally  not  more  barren. 
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Along  the  fea  fhores  on  the  banks  of  rivers,  where 
Jifh  are  plentiful,  they  afford  a  valuable  manure. 
Some  forts  of  thefe,  which  are  but  indifferent  food, 
may  be  advantageoufly  ufed  to  increafe  the  fertility 
of  land.  They  aid  vegetation  by  fcimulating  the 
roots  of  plants.  It  is  not  eafy  to  fay  how  extenliveiy 
farms  conveniently  lituated  may  be  improved,  by  a 
proper  ufe  of  the  innumerable  fhoals  of  thefe  crea- 
tures which  in  great  variety  viiitour  coafts. 

Wheat,  which  is  one  of  our  Itaple  articles,  ought 
to  engage  a  primary  degree  of  attention.  Great 
complaints  aie  made  in  foreign  places  of  the  foul 
condition  of  the  grain,  and  the  bad  quality  of  the 
flour  which  we  export.  In  as  much  as  we  value  the 
goodnefs  of  our  commodities  and  our  credit  as  a 
commercial  people,  we  ought  immediajtely  to  ftop 
the  growth,  yea,  hinder  the  continuance  of  this  evil. 
The  chamber  of  commerce  of  New- York,  iometime 
ago  publifned  feme  feafonable  and  judicious  remarks 
on  the  purilication  of  wheat  offered  for  fale.  Cockle, 
drips  and  forrel  often  mingle  their  feeds  wdth  the 
crop,  and  by  the  careleffnefs  of  the  faraier,  the 
mixture  of  them  all  is  brougiit  to  market  for  wheat. 
This  adulteration,  though  it  lowers  the  price,  is  how- 
ever pretty  well  corrected  by  the  roiling-fcreen. 
But  the  worft  vitiation  that  befalls  the  whear-hai veit 
is  the  commixture  of  rye.  No  machine  has  yet  been 
found  capable  of  effedually  feparating  them,  and 
from  the  nearnels  of  fize  in  the  two  forts  of  grain, 
it  is  not  likely  that  fuch  an  one  can  be  contrived. 
The  method  of  remedying  this  inconvenience  rad- 
ically, is  to  remove  all  trafn  from  the  fallow- field, 
to  fow  nothing  but  the  pure  feed  you  v/iih  to  grow, 
and  if,  after  thefe  two  precaut;ions,  any  foulnefs 
fnould  appear,  to  tear  up  or  cut  off  the  intruding 
plants.  Thus  by  a  little  additional  care  of  the  far- 
mer, may  purity  be  reftored  to  our  harvefts,  and 
reputation  to  our  markets. 
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The  fugar  of  the  maplc-tiee  has  become  an  arti- 
cle of  fomc  confiderable  importance.  Jc  is  probable, 
for  fevcral  realons,  its  value  will  encreal'e.  Firllly, 
The  new  lands  of  the  Well-Indian  cane-iflands  are 
wearing  out,  and  as  the  flave-cultivation,  which  is 
the  moll  expenfive  of  any,  Hill  continues  there,  the 
prcducl  and  protit  of  the  plantations  mult  certainly 
diminiih.  Secondly,  The  demand  for  fugar  is  great- 
er  than  ever,  on  account  of  the  encrealing  popula- 
tion of  feveral  countries  which  eonfume  it,  as  the 
L'nited  States  and  Canada,  for  example.  Thirdly, 
Among  people  who  have  been  for  a  long  time  con- 
fume  rs  of  fugar,  falhion  and  habit  have  rendered 
them  more  extravagant  in  the  ufe  of  it.  Fourthly, 
The  duty  impofed  upon  foreign  fugar  by  the  acl  of 
Congreis  adds  to  its  dearncfs.  As  therefore  there 
can  be  little  expedation  of  the  cheapening  of  for- 
eign fugar,  but  rather  when  v;e  confider  the  infur- 
leciions  and  diforders  in  fome  of  the  principal  iflands, 
we  fhould  apprehend  the  price  may  Hill  go  on  to 
rife,  there  is  a  well-grounded  conjecture  that  our 
domeflic  fugar  nianufacluie  may  be  highly  benefi- 
cial to  the  iiate  ;  efpecially  lince  it  cannot  only  be 
granulated  in  the  moil  beautiful  brown  form,  but 
can  be  reHned  and  whitened  into  loaves  of  the  firll 
quality.  How  lar  it  might  be  pofTible  or  proper  to 
carry  into  effect  the  proje(^l  of  planting  orchards  of 
maple- trees,  may  be  well  worth  the  fociety's  atten- 
tion. 

The  locufi-tree  (Robinia  Preudacacia)  is  one  of 
the  moil  valuable  trees  now  cultivated.  They  grow 
belt  in  warm  fandy  land,  and  become  fit  for  timber 
in  about  twenty-five  or  thirty  years.  They  do  not 
grow  bulky  enough  for  fawing  into  boards,  or  hew- 
ing into  beams  for  large  buildings  ;  but  their  greateil 
ufe  is  for  fnip-trunnels,  fence-pods,  mill-cogs  and 
lice-wood.  A  well-grow^n  tree  is  Vvorth  to  the  pro- 
prietor a?  it  Hands,  four  dollars  ;  this  when  cut,  faw- 
cd  and  fplit^  can  be  .nade  into  one  thoufand  truii- 
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nels,  which  may  be  fold  for  feven  dollars  and  a  half 
in  a  (hip-carpenter's  yard.  Or  if  mill-cogs  be  form- 
ed of  it,  they  endure  long  friction  before  they  wear 
out.  Or  if  worked  into  polls  to  be  fet  into  the  ground 
for  garden-fences  and  other  handfome  inclofures, 
they  are  fuperior  in  point  of  durability  to  almoll:  any 
known  wood  ;  for  fome  which  have  been  examined 
fifter  twenty  years  expofure  to  the  weather,  without 
paint,  appeared  to  be  as  little  impaired  as  if  they  had 
been  recently  planted,  and  it  is  faid  they  will  lad  in 
a  found  and  good  condition  fifty  or  lixty  years,  and 
even  longer  :  and  for  thefe  ieveral  purpofes  they 
equal  or  excel  mulberry.  If  ufed  for  fuel,  it  makes 
a  fire  as  hot,  brifk  and  comfortable  as  kickory. 
The  locufl  is  ornamental  as  a  flowering  tree,  as  well 
as  ufeful  for  timber.  The  blofToms  which  are  of  the 
papalionaceous  kind,  unfold  in  the  end  of  May  or 
the  beginning  of  June,  and  hang  down  in  beauti- 
ful white  clufters  to  the  num^ber  of  twenty  or  thirty 
iingle  ones  upon  a  foot  ftalk,  perfuming  the  air  to  a 
conliderable  diftance  v/ith  their  fweet  and  fragrant 
odour.  It  is  fo  eafily  cultivated,  that  on  Long- 
Ifland  one  often  fees  large  pieces  of  land  entirely 
overgrown  with  artificial  woods  of  thefe  trees.  As 
our  commerce  and  manufadures  improve,  the  de- 
mand for  this  valuable  timber  wi;i  increafe,  and 
more  efpecially  on  account  of  the  approaching  fear- 
city  of  v;ood  in  the  neighborhood  of  the  capital  of 
the  flate.  Therefore  it  fnould  be  recommended  to 
all  farmers  on  whcfe  lands  locufl- trees  will  grov/,  to 
begin  immediately  the  cultivation  of  them,  as  well 
for  the  profit  as  the  ornament  to  be  thence  deriv- 
ed ;  and  they  may  be  aiTured  that  in  a  fuitable 
foil  and  climate,  fuccefs  will  attend  their  endeavors, 
fince  no  extraordinary  fkill  nor  expence  is  required 
in  the  m.anagement  of  them. 

Some  attempts  have  been  made  to  propagate  the 
vine  among  us  by  gentlemen  who  feemed  a[]xious 
for  its  general  introduclion  and  culture.   Th?y  have 
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procured  from  fome  of  the  fjiithern  countries  of  Eu- 
rope cuttings  of  the  moll  choice  vines,  hoping  that 
after  growing  in  our  cHmate,  they  would  retain  the 
flavour  peculiar  to  the  grapes  in  their  former  foil.  I 
do  not  know  that  much  luccefs  has  followed  theie  at- 
tempts, except  in  fmall  experiments  in  gardens  and 
on  fruit- w^alls.  I  am  doubtiul  what  to  fay  concern- 
ing the  efiablifliment  of  vineyards  among  us.  1  fear 
the  weather  is  too  variable,  and  the  winters  too  cold 
to  allow  the  fouthern  vines  to  thrive.  Yet,  in  tracing 
the  vine  from  x^lia,  where  it  firft  grew,  we  find  it 
planted  in  fucceffion  on  the  iflands  of  the  Archipela- 
go and  the  fhores  of  the  Mediterranean  fea,  until  the 
time  of  the  Emperor  Probus,  who  permitted  the 
planting  of  it  in  Cifalpine  Gaul,  where  it  had  been 
forbidden  before  by  Domitian  and  his  predecelfors, 
"whence  it  w^as  carried  north  of  the  Alps  to  regions 
formerly  believed  to  be  too  unhofpitable  for  its 
growth.  It  has  lince  by  degrees  become  naturalized 
to  the  countries  where  it  now  lives.  It  is  true  that 
feverai  learned  men  have  entertained  an  idea  that 
the  climates  of  France  and  Germany  have  become 
more  mild  than  anciently  they  w^ere,  and  there  are 
many  well  authenticated  fads  in  hiftory  to  corrobo- 
rate the  opinion.  Srill,  fomething  perhaps  may  be 
done  by  domefticating  our  indigenous  vines,  of  which 
there  are  feverai  forts,  and  meliorating  them  by  kind 
cultivation  ;  or  if  European  fnoots  rnufl  be  fent  for, 
they  fhould  be  brought  from  the  northern  provinces 
of  France,  or  the  weflern  dominions  of  Germany, 
whofe  climates  more  nearly  refemble  our  own. 

The  w^hite-mulberry  tree  is  already  growing  in 
cur  ftate,  and  is  faid  to  be  cultivated  to  confiderable 
extent  in  Connecticut.  The  legiilature  of  New^- 
York,  during  the  lafl  fellions,  were  liberal  enough 
to  offer  a  reward  to  the  fuccefsful  propagator  of 
them.  There  is  therefore  little  need  of  expatiating 
on  a  fubject  already  recommended  by  its  own  utility, 
and  by  legiflative  fandion.    I  fhallonly  remark,  the 
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trees  are  afforded  to  purchafers  at  fo  low  a  price,  and 
the  lilk-worms  can  be  fed  and  attended  at  fo  little 
expence,  that  there  feems  fuliicient  inducement  to 
undertake  the  bulinefs,  even  without  the  incentive 
of  the  bounty. 

The  mangel-wurtzel,  or  root  of  fcarcity,  feems  not 
to  have  fucceeded  among  us  in  a  degree  equal  to  the 
charadter  given  of  it  by  the  French  and  Englilli  wri- 
ters. It  is  therefore  doubtful  whether  we  fhall  ever 
be  miich  benefitted  by  the  incroduclion  of  this  plant. 
It  is  to  be  wifhed,  however,  that  a  plant  of  which  fo 
much  has  been  favorably  faid,  may  not  be  abandoned 
without  full  and  convincing  experiments  of  its  inu- 
tility in  i\merican  hu{l3andry. 

Much  greater  profit  may  be  expected  from  the 
potatoe,  which  feems  better  adapted  to  our  climate, 
and  has  been  greatly  improved  within  thirty  years. 
It  ought  to  be  particularly  attended  to  in  planting 
them,  that  the  cuttings  be  made  from  thofe  of  the 
largeft  lize,  or  rather  that  whole  ones,  without  any 
divifion  whatever,  be  planted  to  raife  a  crop  from. 
I  mention  this  the  more  particularly,  becaufe  it  is 
too  common  a  cuftom  to  allot  the  largetl  roots  to  the 
kitchen,  and  referve  the  fmaller  ones  for  the  field. 
It  is  iurprifmg  what  difference  there  is  between  the 
lize,  vigour  and  produce  of  little  potatoes  and  big 
ones,  planted  in  the  fame  foil  and  tended  wdth  equal 
care.  I  am  convinced  that  by  the  injudicious  plant- 
ing of  the  fmaller  ones  lad  feafon,  my  potatoes  did 
not  yield  me  half  fo  many  bufliels  as  they  would  have 
done,  had  very  great  ones  been  committed  to  the 
earth  in  their  flead.  Some  experiments  made  not 
long  ago  in  England  and  Nova-Scotia,  fet  the  differ- 
ence in  favor  of  large  ones  in  a  flrong  light. 

It  cannot  have  efcaped  your  obfervation,  gentle- 
men, how  backward  v;e  are  in  railing  of  barley. 
The  extenfive  and  numerous  breweries  of  New- 
York,  and  other  parts  of  the  flate,  are  but  partially 
furniflied  with  the  material  of  malting  from  our  own 
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produce.  It  is  undoubtedly  a  fabjed:  of  ferious  re- 
gret, that  whiie  our  farmeis  exhauft  the  ftrength  of 
their  fields  by  impoveriihing  crops  of  oats,  they  neg- 
led  the  more  profitable  culture  of  barley,  and  thereby 
neceffitate  the  brewers  to  import  their  grain  from  the 
neighboring  ftates,  or  from  foreign  parts,  or  drive  our 
citizens  to  the  lefs  whoJefonie  and  more  expeniive 
ufe  of  diftilled  fpirits.  The  pradice  of  railing  barley 
is  to  be  confidered  more  lucrative  to  the  farmer,  as 
being  a  better  employment  of  his  labor  and  capi- 
tal, and  likewife  more  advantageous  to  the  ftate  by 
preferving  the  morals  and  induftry  oi' its  people  from 
the  injurious  effeds  of  rum  and  other  ardent  liquors. 

Nearly  conneded  with  this  is  the  raifing  of  hops. 
The  emolument  derived  from  hop-yards  to  the  own- 
ers of  Kentifli  eftates,  may  ferve  as  encouragement  to 
the  American  huibandman.  This  plant  grows  fpon- 
taneoufly  in  our  (late,  and  undoubtedly  could  be 
highly  improved  by  care  and  management.  That 
proper  attention  fiiould  be  paid  to  it  is  to  be  w^ibed, 
not  merely  for  the  fake  of  its  fiov^ers  as  an  ingredi- 
ent in  brewing,  but  that  proper  experiments  fiiould 
be  made  on  its  rind,  to  know  whether  it  might  not 
be  prepared  in  a  form  fuitable  for  cordage,  or  fome 
fuch  manufadure.  Much  remains  yet  to  be  done  in 
finding  out  and  preparing  the  fibrous  parts  of  plants. 

This  leads  to  the  confideration  of  hemp,  of  which 
large  quantities  are  imported.  It  is  certainly  a  pity, 
in  a  country  like  ours,  the  cultivation  of  this  ufeful 
plant  is  fo  much  negleded. 

Some  obfervations  remain  to  be  made  on  feveral 
animals,  both  ufeful  and  noxious  to  farmers.  Though 
all  remarks  on  the  breed  of  dogs  and  horfes  may  be 
conveniently  fpared,  fince  pains  enough  is  already 
taken  among  us  to  rear  them  in  all  their  varieties, 
except  that  as  to  the  former,  fince  confiderable 
ilaughter  of  fneep  is  made  by  them  from  time  to 
time,  fomiC  better  mode  of  training  them  for  bufinefs 
ought  to  be  pradifed. 
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The  bos  bubalis,  or  taaied  buffaloe  of  Europe, 
ought  to  be  introduced  as  a  ufeful  bead  for  the 
draught.  He  has  been  long  domefticated  in  Hun- 
gary and  Tranfylvania,  and  has  been  lately  carried 
into  the  fouth  of  France.  His  paOage  to  the  tJnit- 
ed  Stares  might  be  readily  effeded,  in  one  of  the 
{hips  trading  to  the  Mediterranean.  His  ilrength  is 
faid  to  be  great,  his  temper  docile,  his  i^ature  large  i 
the  hide  thick,  meat  good,  and  milk  favouiy. 

Perhaps  a  conhderable  faving  might  be  made  in  the 
annual  expence  of  a  farm,  by  the  fabllituiion  of  mules 
inftead  of  horfes.  Thefe  creatures  live  upon  lefs  and 
coarfer  food  than  horfes,  bear  more  drudgery  and 
hardfliip,  and  live  to  a  greater  age.  What  but  an 
ignorance  of  che  laborious  fervice  they  are  capable 
of  undergoing,  hii)ders  the  breeding  of  them 

The  rejection  of  the  labor  of  oxen,  and  the  em- 
ployment of  that  voracious  and  expenfii-e  animal  the 
hoife,  is  in  too  many  places,  a  matter  of  ferious  le- 
giet.  To  o£irry  on  the  work  of  a  great  plantation  by 
horfe-labor,  without  the  affiflance  of  oxen,  is  perhaps 
one  of  the  word  pieces  of  American  hufbandry.  Yet 
how  frequently  may  we  fee  large  farms  managed  in 
no  other  way  I 

Bees  ought  to  be  more  commonly  raifed  than  we 
find  them.  At  a  fmall  expence  they  may  beincreaf- 
ed  to  any  number.  And  what  is  particularly  w^orthy 
of  notice  in  their  hiftory  is  this,  that  all  the  product 
of  their  indullry  is  clear  gain,  iince  the  wax  and  honey 
are  extraded  from  flowers,  without  any  damage  or 
lofs  [o  the  land  or  its  proprietor,  and  if  not  thus  fav~ 
cd,  would  irrecoverably  periih.  it  is  alfo  true,  that 
cultivated  lands  abounding  with  clover  and  buck- 
wheat, afford  food  for  very  great  numbers  of  them. 
Therefore,  that  Hate  of  agriculture  which  is  bed  a- 
dapted  to  our  convenience  and  comfort,  is  at  the 
fame  time  molt  fuitable  to  the  multiplication  of  thefe 
infecls.  On  account  of  the  dearnefs  of  fugar,  it  muft 
be  very  advantageous  to  raife  bees,  becauf^  honey 
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in  many  parts  of  domeflic  economy,  is  an  excellent 
fubftitute  for  the  producl  of  the  cane.  It  feems  to 
me,  as  bees  can  be  incieafed  in  number  as  far  as 
food  will  admit,  and  as  honey  can  be  ufed  in  fq  ma- 
ny cafes  inftead  of  fugar,  that  by  due  attention  to 
this  object,  fo  much  of  this  wholefome  fweetening 
may  be  provided,  as  to  ItfTen  in  a  large  proportion, 
the  importation  of  foreign  fugar. 

Too  much  pains  cannot  be  taken  to  improve  the 
breed  of  our  fheep,  particularly  as  far  as  it  refpeds 
their  wool.  This  great  article  of  clothing,  fo  fedu- 
Gufly  watched  by  the  Engiiih  and  Spaniards,  has 
been  too  much  negleded  by  our  citizens.  I  know 
of  no  phylical  reafon  w  hy  the  American  fheep  fnould 
not  yield  fleeces  as  large  and  fine  as  thofe  of  Europe. 
Our  manufactures  of  broad  cloth  and  other  woollen 
goods  will  require  an  increafing  fupply  of  this  mate- 
rial, and  will  foon,  I  truft,  fuvnifli  fuch  excellent 
kinds,  that  our  beaux  fhall  take  a  piide  to  array 
themfelves  in  homefpun.  In  point  of  falubrity,  I 
am  bold  to  fay  that  wool  far  exceeds  linen  or  cot- 
ton, and  in  our  variable  climate  is  fo  peculiarly  cal- 
culated to  guard  the  body  againft  the  viciffitudes  of 
the  weather,  that  every  valetudinarian  fnould  wear 
flannel  to  regain  his  health  ;  each  well  peifon  to  pre- 
ferve  it.  A  flannel  fhirt  may  be  called  the  palladi- 
um of  health.  The  fuperior  neatnefs  of  linen  in 
our  drefs,  is  but  poorly  compenfated  by  the  un- 
wholefomenefs  of  it. 

Concerning  the  wheat-infeci,  I  am  happy  to  ob- 
ferve  that  it  feems  to  be  rather  on  the  decline.  Yet 
fome  fields  of  wheat  w^ere  much  injured  by  it  before 
winter  fat  in.  Ic  is  not  improbable,  that  like  other 
plagues  of  a  fimilar  nature,  it  has  its  period,  and 
perhaps  the  time  of  its  viiitation  may  be  now  nearly 
pafl.  Some  months  ago,  I  forwarded  fpecimens  of 
it  to  fome  European  naturalifts,  with  a  view  to  find 
out  whether  it  had  ever  been  know^n  in  that  quarter 
of  the  world  ;  fince  which  I  have  been  alTured  by 
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S\v  Jofepb  Banks,  prefident  of  the  royal  fociety  of 
London,  that  it  does  not  exifl  in  England,  and  that 
he  has  no  realbn  to  beheve  its  exiftence  in  any  part 
of  Germany.  That  gentleman,  whofe  zeal  and  fuc- 
cefs  in  enlarging  the  bounds  of  human  knowledge 
none  of  you  are  ftrangers  to,  with  a  generous  de- 
lire  of  aiTording  every  affiftance  in  his  power  to  over- 
come this  deftrudtive  animal,  fent  me  the  learned  and 
fplendid  Italian  work  of  count  Ginanni  of  P^avenna, 
upon  the  difeafes  to  which  v/heat  isfubjed  in  its  grow- 
ing ftate.  (Delle  malattie  del  grano  in  Erba  in  Pesaro 
1759.  4to.)  In  the  ninth  chapter  of  the  fecond 
part  of  this  work,  the  infeds  deitrudlive  to  the  Ital- 
ian VI  heat,  are  particularly  defcribed  and  enumerat- 
ed to  the  number  of  fifty  different  fpecies  and  more  ; 
but  upon  diligently  examining  the  charadlers  and 
plates,  there  given  of  them,  I  cannot  find  the  Ame- 
rican wheat-infed  noted.  It  is  probable,  therefore, 
this  fly  is  not  an  inhabitant  of  the  fouth  of  Europe, 
or  it  would  not  have  efcaped  Ginanni* s  accurate 
fearch.  Though  perhaps  the  infedt  mentioned,  but 
not  accurately  defcribed  by  Mr.  CbateauvieuXy  may 
be  the  one  now  alluded  to.  Of  this,  however,  his 
brief  account  of  it,  and  the  w^ant  of  an  engraving, 
do  not  permit  me  to  be  pofitiv^e.  As  long  as  it  con- 
tinues to  diftrefs  us,  we  can  only  counteradf  its  at- 
tacks by  richly  manuring  our  fields,  and  late-fowing 
our  feed.  We  are  almoil  entirely  in  the  dark  re- 
fpeding  the  hiftory  of  the  infedls  injurious  10  our 
ufeful  plants,  and  that  man  would  be  laudably  and 
benehcialiy  employed,  who  fhould  colled  wh;tt  is 
knowable  concerning  the  differe-nt  moths,  bugs,  flies 
and  worms,  which  infelt  our  fields  and  gardens.  A 
M'ork  of  this  kind,  executed  after  the  manner  of 
Ginanni' or  upon  the  plan  of  Reauvim's,  would  be 
a  capital  addition  to  our  Georgical  fund  pf  know- 
ledge. 

F 
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If  the  chamois-goat  of  the  Alps  was  turned  out 
upon  the  Aiieghany  mountains,  it  is  very  hkely  he 
would  thrive  and  multiply  there. 

Heath-hens,  teal  and  black-ducks,  might  proba- 
bly be  ealily  tamed,  if  attempts  were  judicioufly 
made  ;  and  the  acquifition  olf  thefe  fowls  would  add 
richly  to  our  ftock  of  domeitic  poultry. 

But  I  forbear  to  dilate  on  any  more  of  thefe  par- 
ticulars. My  hearers  have  tjie  numerous  volumes 
written  within  a  few  years,  on  oeconomical  fubje6ls, 
in  the  diiferent  modern  tongues,  difplayed  before 
them  ;  or  if  their  ciafilcal  tafte  (houid  lead  them  to 
turn  over  the  pages  of  the  Latin  authors,  wbofa 
works  are  extant,  Columella  and  Cawley  will  afford 
them  abundant  pleafure,  while  the  Georgica  ofVirgily 
and  the  Frcddium  Rujlicum  of  Vanier,  fhali  convey 
the  cioll  fohd  mil rudion  to  their  minds. 


Experiments  and  Objervations  on  Calcarious  and  Gyp* 
fious  Earths,  by  Mr,  Chancellor  Livingston. 

THE  ufe  of  gypfum  as  a  manure,  feems  in  fome 
meafure  to  have  created  a  new  sra  in  agricul^ 
ture  ;  prior  to  this  it  was  generally  admitted,  that 
though  farming  might  rank  among  the  rational 
amuferaents,  it  could  not  be  coniidered  as  a  profita- 
ble employment  for  thofe  whofe  avocations  or  difpo- 
litions  do  not  permit  them  to  attend  to  that  infinite 
catalogue  of  minutias,  that  high  wages  to  the  laborer, 
and  the  low  price  of  produce  render  efTential  in 
our  rural  economy.  The  farmer's  profit,  being  the 
joint  refuit  of  the  fertility  of  his  ground  and  his 
labor,  the  excefs  of  the  firft  can  only  compenfate  for 
a  deficiency  of  the  iaft.  Thus  the  acquifitions  of  the 
gentleman  farmer,  (who  may  lay  his  account  in  be- 
ing worfe  ferved  than  the  common  hufbandman) 
mud  be  principally  derived  fiom  the  means  which  a 
larger  capital  affords  him,  of  fertihzing  his  ground. 
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Thefe  means,  however,  are  too  ofcen  beyond  the 
reach  of  thofe,  even,  who  are  wilhng  to  purchafe 
them.  Calcarious  earths  are  within  every  man's 
reach,  and  yield  fo  certain  a  return  from  foils  to 
which  they  are  adapted,  as  to  enfure  a  decided  pro- 
fit upon  the  capital  employed  in  procuring  them. 

It  is  now  three  years  lince  I  have  commenced  my 
experiments  upon  gypfim,  I  fliall  lay  the  refult  of 
them  before  the  fociety  ;  though  they  may  not  ap- 
pear new  to  many  gentlemen  prefent,  they  may  in- 
cite others  to  a  farther  profecution  of  this  fubjed,  and 
to  a  more  regular  and  accurate  regider  of  their  ex- 
periments, than  can  be  expedled  from  one  in  my 
fituation,  who  can  only  purfue  agriculture  as  an 
amufement — which  mud,  like  every  other  pleafura- 
ble  relaxation,  give  way  to  the  duties  which  my 
ftation  requires. 

No.  I. 

1789.]  After  my  buckwheat  was  come  up, 
I  drelTed  one  fourth  of  an  acre,  with  a  bufhel  and  an 
half  o'i  gypfuiriy  fowing  three  pounds  of  clover  feed. 
It  appeared  to  me,  that  the  buckwheat  was  fome- 
what  the  better  for  it,  but  a  very  heavy  rain  lodging 
it  when  in  full  bloffom,  I  could  make  no  accurate 
experiment — foil,  a  poor  worn  out  fandy  loam. 

\jiine^  ^79^']  Clover  on  this  fpot  extremely  fine ; 
produce  at  one  cutting,  one  ox-load,  or  half  a  ton  ; 
the  after-grafs  fed  down. 

[June,  179 1.]  Clover  equal  to  the  lafl  year,  except 
that  it  v/as  more  mixed  with  natural  gralTes — after 
grafs  worfe  than  lait  year,  a  great  deal  of  fummer 
grafs  having  got  in. 

N.  B.  As  weighing  hay  immediately  after  it  is 
made,  would  be  very  inaccurate,  from  its  drying  after 
it  is  houfed — I  edimate  the  tons  in  all  thefe  experi- 
ments by  ox-loads,  at  the  rate  of  one  ton  to  every 
two  loads ;  which,  however,  I  beheve  it  will  be  gene- 
rally found  to  exceed, 
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No.  1. 

[ij2g,  Jpnl  10,]  Strewed  over  one  third  of  an 
acre  of  rye,  four  and  an  half  bufhels  of  gypfum,  and 
feven  pounds  of  red  clover  feed  ;  the  foil  a  poor  fandy 
loam,  being  the  ridge  of  a  hill,  at  the  depth  of  fix 
inches  a  fharp  red  fand  which  the  plough  often 
"brought  up. 

[J/i/K-J  Crop  of  rje  ordinary,  ftravv  uncommonly 
tall  and  fpindled. 

[Septe?nbtr.'\  The  clover  has  got  to  a  furprizing 
height,  a  great  part  of  it  in  blolTom,  the  ground  com- 
pletely covered. 

[1790,  June.']  This  clover  finer  than  any  I  ever 
beibre  faw,  many  of  the  ftems  three  feet  long — the 
"whole  lodging,  fothat  I  was  compelled  to  cut  it  before 
it  was  perfedlly  ripe — produce  three  large  ox-loads. 
September  2d,  crop  very  fine,  being  abfent  when  cut, 
I  know  not  esadt  amount* 

[1791.]  Clover  in  every  refped  equal  to  the  laft 
year,  fed  down  the  after-grafs. 

No.  3. 

Three  acres  of  ground  of  the  fame  field,  but  in 
better  heart,  lying  flatter,  having  the  wafh  of  the  ad- 
joining hills — 1787,  well  manured,  and  yielding  corn 
and  potatoes — 1788,  wheat  and  clover,  and  left  for 
grafs — 1789,  mowed  for  hay,  produce  four  ox-loads 
of  hay.  April  1790,  drelTed  this  with  fix  barrels  of 
gypfum,  June,  mowed  for  hay,  produce  feven  ox- 
loads.  Double  of  that  produced  by  fuch  parts  of  the 
field  as  had  no  gypfum  ;  but  half  a  ton  an  acre  in- 
ferior to  that  which  was  fown  over  the  rye,  on  much 
poorer  ground  ;  after- grafs  very  good  ;  took  no  par- 
ticular account  of  it,  being  abfent  v/hen  cut. 

[1791.]  Grafs  about  equal  to  the  lafi:  year's;  more 
natural  graflTes,  and  fome  weeds  make  their  appear, 
ance  ;  the  after-crop  not  fo  good,  owing  to  the  ex- 
treme drought  and  a  quantity  of  fummer  grafs  get- 
ting in.  -  ' 
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No.  4. 

On  a  lawn  of  lix  acres,  which  has  lain  to  paflure 
for  teii  years,  a  loam  inclining  to  fand,  upon  a  clay- 
bottom  ;  fome  pains  had  been  taken  to  get  this  in 
good  giafs,  and  for  that  purpofe  it  had  been  manur- 
ed 1787,  and-  cattle  had  been  foddered  the  winter 
1788  upon  it  ;  bat  it  ftill  produced  a  great  quantity 
of  dailies  and  forrel,  and  changed  colour  at  every 
drought.  April  1790,  dreffed  one  half  of  it,  except 
a  llrip  of  100  paces  long,  and  ten  wide,  in  the  middle 
of  it,  with  fix  buihels  gypfum  to  the  acre,  the  other 
half  with  three  bufhels  oi  gypjum,  and  ten  buihels  of 
tmleached  wood-aihes  mixed  to  the  acre  ;  in  four 
weeks  the  eifeds  of  both  were  vilible,  when  a  flock 
of  fheep  were  turned  upon  it,  and  it  has  ever  fince, 
even  through  all  the  droughts  of  this  fummer,  1791, 
though  clofe  fed,  maintained  a  mofl  deep  and  beauti- 
ful verdure,  being  thickly  covered  with  white  clover 
and  fpear  grafs ;  the  weeds  are  deftroyed.  No  dif- 
tinclion  is  difcoverable  between  this  which  had  the 
afhes,  and  the  gypfum  without  afhes,  while  that  ftrip 
which  had  neither,  has  been  parched  during  both 
fummers,  and  yielded  fcarce  any  thing  but  forrel  and 
Other  weeds. 

No.  5. 

On  a  dry  hillock,  confifting  of  a  kind  of  flaty  gra- 
vel, mixed  with  large  flones  upon  a  bottom  of  rock 
thinly  covered  with  clay  ;  its  natural  produce  forrel 
and  other  cropping  weeds,  affording  fo  thin  a  cover- 
ing that  the  gravel  and  flones  were  always  vifible 
through  them  ;  dreffed  April  1790,  about  two-thirds 
of  an  acre,  with  three  bufhels  and  an  half  of  gypfum; 
by  the  26th  of  May  it  was  covered  with  fuch  a  coat 
of  white  clover  as  formed  a  beautiful  contrail  with 
the  refl  of  the  hill  ;  the  weeds  were  entirely  deflroy- 
ed  ;  the  flowering  flems  of  the  white  clover  were 
lixteen  inches  long,  and  the  blofToms  fo  thick  when 
in  full  bloom,  as  almofl  to  cover  the  field.  As  it  was 
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too  ilony  to  mow  it  was  fed  down  with  (beep.  From 
the  firft  of  April  to  late  in  the  autumn  1791,  it  has 
difplayed  the  fame  beautiful  appearance  through  the 
^  whole  of  this  dry  fummer. 

No.  6. 

On  three  acres  of  fliff  clay  ground,  laying  very  flat 
(part  of  a  field  that  has  been  mown  two  years)  diefT- 
ed  with  fix  bufliels  gypfum  to  the  acre.  The  ap- 
pearance of  the  grafs  during  the  fummer  1790,  of  a 
deeper  green  than  that  of  the  reft  of  the  field  ;  no 
great  difference  however  in  the  firft  cutting  of  grafs ; 
the  after-grafs  evidently  more  luxuriant  than  the  reft 
of  the  field,  but  having  been  fed  down  cannot  efti- 
mate  the  difierence.  This  fummer,  1 791,  being  re- 
markably dry,  the  above  three  acres  were  very  fu- 
perior  to  the  reft  of  the  field.  The  difference  being, 
as  I  judged  from  counting  the  hay-cocks,  as  7  is  to 
4  ;  the  beft,  however,  not  yielding  m.ore  than  one 
and  one  third  ox-loads  to  the  acre. 

No.  7.    On  the  fame  field. 

\AiiguJl,  1790.]  Spread  on  a  rood  of  the  field  laft 
mentioned,  onebuftiei  of  pulverized  limeftone.  This 
fummer,  1791,  the  efieds  of  it  were  difcernable  to 
an  inch,  both  in  the  verdure  and  luxuriancy  of  the 
grafs  :  the  difference  between  that  and  the  parts  ad- 
joining were  in  its  favor  (as  I  judged  by  counting  the 
cocks)  as  7  to  4  ;  from  whence  I  infer,  that  on  clay 
ground,  eight  bufnels  of  pulverized  hmeftone,  is  at 
leaft  equal  to  fix  of  gypfum. 

No.  8. 

Tried  at  the  fame  time,  the  effeds  of  pulverized 
limeftone,  in  the  proportion  of  ten  bufliels  to  the  acre, 
on  part  of  the  ftrip  which  I  had  left  on  the  lawn, 
mentioned  in  experiment  No.  4.  The  fummer  1791, 
it  acquired  the  fame  verdure  as  the  part  that  had 
been  drelfed  with  gypfum^ 
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No.  9.    On  Indian  Corn. 

[1791.]  Eight  acres  of  Indian  corn  were  planted 
in  a  black  boggy  earth,  from  three  inches  to  tea 
deep,  over  a  fpungy  wet  bottom  of  ftifF  red  clay,  in- 
termixed with  fmail  pebbles  of  iron  ore.  The  whole 
v^as  manured  in  the  hills  with  long  litter  and  ftable 
dung  ;  to  four  acres  of  this  manure,  was  added  at  the 
firft  hoeing,  a  table  fpoonful  gypfum  to  a  hill,  two 
acres  were  manured  with  pulverized  oyfter  fnells — 
three  rows  with  afnes,  three  with  pounded  bones — 
a  half  pint  of  each  to  a  hill — three  with  a  fpoonful 
of  fait ;  the  remainder  of  the  field  had  no  other  ma- 
nure than  the  dung.  The  ftieep  breaking  in  eat  all 
the  falted  hills,  and  damaged  thofe  manured  with 
bones  fo  much  as  to  defeat  the  experiment  ;  the  re- 
mainder of  the  field  was  fo  much  alike  as  to  enable 
me  to  draw  no  inference  from  it  in  favor  of  either  of 
the  manures;  from  thence  I  am  led  to  infer,  that 
upon  this  rich  wet  foil  they  are  of  no  ufe. 

No.  10. 

[1791.]]  Manured  two  rows  of  corn  in  my  garden 
— foil  a  rich  fand,  that  has  been  fifteen  years  under 
garden  cultivation,  gypfuui,  a  fpoonful  to  a  hill — 
two  with  pulverized  oylter-fiiells — two  left  unma- 
nured  ;  the  difference  lb  trifling,  that  no  inference 
can  be  drawn  from  it  in  favor  of  thofe  manures. 
This  is  a  remarkable  fad,  lince  the  foil,  independent 
of  its  richnefs,  was  of  that  kind  which  is  molt  bene- 
fitted by  calcarious  manures,  and  confirms  what  the 
experiments  of  the  clover  upon  the  rye  field  had  be- 
fore intimated,  to  Vv4t,  that  the  operations  of  this 
manure  is  very  little  aided  by  the  natural  fertility  of 
the  foil. 

No.  II. 

In  order  to  render  thefe  experiments  more  exten- 
five  than  the  foil  of  my  own  farm  would  admit,  I 
furnilhcd  feveral  of  my  tenants  with  gypf urn,  and  at- 
tended to  the  application  of  it,    I  fliali  feled  from 
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them  only  three  out  of  many  experiments  on  corn, 
the  refult  of  all  being  nearly  limilar  to  thefe  : 

J  ft,  Was  on  a  field  of  twelve  acres  of  corn,  the  foil 
extremely  poor,  and  incapable  of  yielding  any  thing 
without  manure,  except  buck-wheat  and  rye.  It  was 
that  fpecies  of  land  which  is  known  by  the  name  of 
Ihrub  oak  and  pitch  pine  plain  ;  five  acres  of  this  was 
manured  with  liable  dung — three  rows  with  pulver- 
ized oyfter-fhells — three  with  unicached  alhes,  half 
a  pint  of  each,  and  the  remainder  with  gypfuniy  a 
table  fpoonful  to  a  hill. 

In  the  beginning  of  the  fummer  the  dunged  part 
made  the  finell  appearance  ;  the  afties  next,  but  as 
the  drought  came  on  the  gypfum  and  Ihells,  gained 
upon  both.  The  aflied  coin  turned  yellow,  and  that 
which  was  dunged  was  neither  fo  large  nor  fo  well 
loaded,  nor  of  fo  deep  a  green  as  that  drelTed  with 
gypfum  or  fheils. 

On  another  field  of  fix  acres  treated  in  the  fame 
manner  (the  foil  being  fomewhat  better)  being  a 
light  loam  upon  a  clay  bottom  I  could  perceive  no 
diflference  between  the  corn  produced  by  thefe  ma* 
nures.  The  gypfum  and  fiiells  were  however  put  to 
the  feverefi:  trial,  as  they  ftood  on  the  top  of  a  ridge, 
while  the  others  (from  which  miracles  were  not  ex- 
peded)  occupied  the  fiat  ground  below. 

The  third  experiment  was  on  a  loam  inclining  to 
clay,  three  acres  was  dunged  with  ftable  dung,  put 
as  ufual  in  the  hills  ;  three  were  drefTc^d  as  above 
wath  gypfum  ;  two  rows  were  left  in  the  middle  of 
thefe  without  manure,  and  three  vv^ere  treated  w^ith 
wood  alhes,  half  a  pint  to  a  Lil).  That  without  ma- 
nure wasfo  pinched  with  drought  as  to  yield  nothing; 
the  afiied  rows  were  inferior  by  half  in  the  fize  of  the 
ears,  and  the  general  yield  ;  the  dunged  part  was 
good,  but  fiill  fell  far  fhort  of  that  which  was  treat- 
with  gypfum, 
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No.  13.  Flax. 

[179 1,  20th  May.']  1  viewed  a  piece  of  flax,  about 
half  an  acre,  fown  by  a  poor  tenant,  very  injadici- 
oully,  on  a  dry  fandy  declivity  :  it  looked  (as  might 
be  expeded)  extremely  lickly  ;  and  as  it  was  Cv'ident 
that  it  had  not  fufficient  ftamina  to  fuftain  the  heat 
of  fummer,  hepropofed  ploughing  it  up.  I  took  upon 
mc  to  be  its  phyfician,  and  prefcribed  three  bufhels 
of  gypfum,  to  be  taken  the  next  morning,  while  ths 
dew  w-as  on  the  ground.  I  fent  him  the  dofe,  which 
was  faithfully  admhiiftered,  and  1  had  the  fatisf2dioa 
of  feeing  him  gather  more  flax  from  this  haif  acre, 
notwithilanding  the  uncommon  drought  of  ths  fum- 
mer, than  any  acre  in  this  neigiiborhood  aiTorded. 
— N.  I  borrowed  this  hint  from  Mr.  William 
Cockburne,  Vv^ho  had  experienced  the  beneficial  ef- 
fed.  of  gypfum  on  flax. 

No.  14.  Oats. 

[1791.]  Five  acres  were  fown  the  lafl  fpring,  on 
the  fame  kind  of  black  ground,  which  J  have  de- 
fcribed  in  experiment  No.  9,  being  part  of  the  fame 
field  :  one  was  manured  v.^th  gypfum,  feven  buQiels 
to  the  acre ;  one  Vvith  fliells  pounded,  but  not  ground, 
fifteen  buOiels  to  the  acre  ;  the  reil  had  no  manure. 
I  could  perceive  no  ditFerence,  the  whole  field  being 
equally  good. 

No.  15.  Wheat. 

I  have  made  trials  on  three  different  fields  of  wheat, 
of  the  etiiCacy  of  this  manure,  but  have  no  reafon  to 
conclude  from  any  of  them,  that  this  grain  received 
benefit  from  it. 

No.  16. 

[April  1 791.]  Two  acres  of  a  ftrong  loam,  being 
part  of  a  field  of  v^^heat,  were  manured  with  pulver- 
ized oyfler-fliells,  fitteen  bufhels  to  the  acre :  though 
this  appeared  fomewhat  better  than  the  refl:  of  the 
field,  the  diflerence  was  fo  tiifiing  as  to  warrant  no 
conciufions  in  its  favor. 
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No.  17. 

[April,  1 791.]  Strewed  pulverized  oyfler-fhells 
over  half  an  acre  of  poor  worn  out  ground,  on  which 
rye  grafs  had  been  fow^n  the  year  before  ;  could  not 
perceive  that  the  grafs  was  benefited  by  it. 

No.  18. 

Strewed  feven  bufliels  of  ground  oyfter-fhells  over 
half  an  acre  of  rye,  in  the  poor  foil  before  defcribed 
in  experiment  No  11,  and  three  bufliels  of  on 
another  half  acre  adjoining  ;  fowed  ten  pounds  of  red 
clover  feed  over  both  ;  the  rye  not  better  than  the 
reft  of  the  field  ;  the  clover  feed  was  bad,  and  came 
up  thinly  ;  that,  however,  drefTed  with  oyfter-fhells, 
much  better  than  that  manured  with  gypjum.  I  own 
this  furprifed  me,  as  the  refult  of  every  other  expe- 
riment of  oyiier-fhells  on  grafs  (having  made  feveral 
upon  a  fmall  fcale,  which  I  have  not  notedj  has  been 
unfavorable.  I,  however,  attribute  that  to  the  ex- 
treme poverty  of  the  foil,  which  imbibed  the  oils 
contained  in  the  frefn  oyfter-fhells,  and  thus  fuffered 
the  air  to  make  an  im predion  upon  them,  w^hich  I 
fuppofe  it  could  not  do  immediately  on  richer  grounds. 

From  the  above  experiments,  I  think  we  may  fairly 
draw  the  following  inferences  : 

lit.  That  gypfum  in  fmall  quantities  has  no  vifible 
CiFeci:  on  wheat  or  rye. 

2d,  That  it  is  uniformly  beneficial  to  Indian  corn, 
unlefs  it  be  in  very  rich  or  very  wet  foils. 

3d,  That  it  is  beneficial  to  llax  on  dry  poor  fandy 
land. 

4th,  That  it  is  peculiarly  adapted  to  the  growth 
of  clover  in  all  dry  foils,  or  even  in  wet  foils  in  a  dry 
feafon. 

5th,  That  limeftone  pulverized  has  fimilar  effeds 
with  gypfum  ;  whether  it  is  better  adapted  to  wet 
foils,  I  cannot  yet  determine. 

6th,  Another  facl  feems  to  be  very  well  eilablifti« 
ed,  though  I  can  fay  nothing  of  it  from  my  own  ex- 
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perience,  to  wit,  that  its  effedls  as  a  manure  are  hardly 
perceivable  in  the  vicinicy  of  the  fea. 

1  know  not  whether  thefe  facls  will  be  deemed 
fufficient  to  ferve  as  the  bafis  of  a  theory  on  the  na- 
ture of  this  manure ;  but  as  this  fubjed  appears  in- 
volved in  difficulties  which  no  one  has  yet  attempted 
to  remove,  1  conceive  that  the  man  who  in  doubtful 
cafes  hazards  even  a  defedive  theory,  helps  to  en- 
lighten  a  fubjed,  by  provoking  others  to  combat  his 
opinion.  The  firfl  flep  in  determining  how  calcari- 
ous  ox  gypjious  earths  operate  as  manures,  is  to  ac- 
quire a  knowledge  of  their  conftituent  parts  ;  and 
for  that  purpofe  I  could  have  wilhed  for  a  more  ac- 
curate analyiis  of  them  than  my  imperfed  knowledge 
of  chymiftry  has  permitted  me  to  make.  I  mixed  a 
quart  of  pulverized  ^y^yz//7z  with  an  equal  quantity  of 
wood  afhes,  and  leached  it  with  boiling  water  ;  as  it 
evaporated,  it  depofited  a  fait  of  a  dirty  brown  co- 
lour, the  cryftals  imperfedly  formed.  It  was  fatur- 
ated  with  a  folution  of  potafhes,  and,  w^hen  cold,  (hot 
into  regular  cryftals,  which  w^ere  ftiarp  at  the  point, 
and  broad  at  the  bafe^  not  unlike  to  the  blade  of  a 
fmall  fwoid.  Though  this  is  not  the  form  of  vitriol- 
ated  tartar  (which  is  the  fait  produced  from  the  vi- 
triolic acid  and  a  vegetable  alkali)  the  difference 
may  have  arifen  from  a  metalic  gas,  which  might 
have  been  detached  from  the  glazing  of  the  velfel 
in  which  it  was  boiled.  This  I  the  rather  imagine, 
as  1  afterwards  obtained  vitriolated  tartar  by  fuffer- 
ing  the  liquor  to  evaporate  flowly  in  the  open  air,  to 
which  it  was  expofed  for  three  weeks.  Pulverized 
limeflone,  treated  in  the  fame  way,  gave  a  neutral 
fait,  confiding  of  a  great  number  of  long  thin  nee- 
dles, equally  thick  at  either  extremity.  As  this  is 
the  fait  produced  by  combining  fixed  air  with  the 
vegetable  alkali,  it  proves  that  the  eifential  fait  of 
limeftone  is  fixed  air,  which  fiiews  a  diiference  be- 
tween that  2iX\A  gypfum,  that  may  in  certain  circum- 
itances  be  of  confequence,  particularly  in  foils  that 
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abound  with  a  vitriolic  acid,  as  many  boggy  foils  do  ^ 
in  which  cafe  the  hmeftone  fliouldbe  preferred,  fince 
the  elective  attradion  between  fixed  air  and  calca- 
rioiis  earth  is  weaker  than  that  which  exids  betvt'een 
this  and  the  vitriolic  acid  ;  the  firft  will  therefore  be 
dillodged,  and  the  fuperabundant  acid  of  the  foil  be 
abforbed  by  the  calcarious  earth. 

It  is  evident,  then,  \.\\.2it  gypjhus  earths  contain  an 
acid,  capable,  when  united  wath  an  alkah,  of  forming 
a  neutral  fait,  in  which  water  is  a  principal  ingredi- 
ent. I'his  earth  alfo  contains  phlogiilon,  or  a  princi- 
ple of  inliamniability  ;  as  1  infer,  id,  from  limeftones 
being  ufed  as  a  flux  for  fubftances  which  cannot 
otherwife  be  reduced  by  fire,  as  pure  clay,  &^c.  &c. 
2d,  from  its  having  once  formed  part  of  an  organized 
•animal ;  3d,  from  fome  experiments  of  Dr.  Prielfly, 
in  which  he  exprefsly  declares  that  he  got  a  confid- 
erable  quantity  of  inflammable  air  from  chalk,  by 
the  application  of  heat  ;  4th,  from  the  following  ex- 
peiiment,  which,  being  new  to  me,  furprized  me 
much  :  1  put  a  few  fpoonfuls  of  chalk  into  a  glafs 
bottle,  to  which  I  poured  fl;rong  white  wine  vinegar, 
and  corking  the  bottle  (after  the  firfl:  ebuiition  was 
over)  at  the  end  of  a  fortnight,  I  found  the  vinegar 
from  a  tranfparent,  converted  into  a  dirty  black  li- 
quor. This  change  of  colour  I  can  only  account  for 
by  fuppofing  that  the  phiogiflon  contained  in  the 
chalk  was  fet  loofe  by  its  decompofition,  and  imbibed 
by  the  vinegar. 

Thus,  then,  we  find  in  a  calcarious  earth,  mofl  of 
the  elements  that  go  to  the  compofition  of  vegetables, 
to  wit,  earth,  air,  fire,  water  ;  and  an  acid,  capable, 
by  its  combination  with  alkalies,  of  forming  a  fait 
which  fliall  diflblve  in  water,  and  fit  all  thefe  fub- 
fiances  for  entering  the  abforbent  veiTels  of  plants. 

[VVatfon's  El:  257.]  Vegetables,  on  diilillation, 
yield  earth,  an  acid  liquor,  fixed  and  inflammable 
air,  an  oil  and  an  alkali.  In  fome  vegetables  the 
acid  and  alkali  are  actually  found  united,  as  in  tobag- 
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CO,  fun-flowers,  &c.  and  although  ch37miils  doubt 
whether  the  alkali  is  not  produced  from  the  acid  in 
the  ad  of  combuftion,  yet  I  think  thisqueftion  is  de- 
cided by  the  anclyfis  of  tartar,  which  the  vinous 
juice  of  moH-  plants  yield,  and  which  is  found  to  con- 
lift  of  an  acid  and  an  alkali.  MacgrafF  obtained  pure 
nitre  from  it  bf  faturating  it  with  nitrous  acid. 

From  this  analyfis  of  limeflone,  which  only  diflers 
from  gypfum  in  the  acid  with  which  it  is  combined, 
we  might  be  led  to  conclude  that  it  aided  vegetation, 
by  being  converted  into  the  food  of  plants.  But 
how  is  it  poffible  to  conceive  that  fix  bufhels  of  this 
manure,  which  does  not  weigh  five  hundred  pounds, 
fhould  be  converted  into  twenty  thoufand  weight  of 
grafs,  which  it  will  produce  in  two  years  on  the  poor- 
efl  foil  ?  Why  will  it  not  have  the  fame  effedl  in  the 
vicinity  of  the  fea,  or  on  wet  grounds?  And  whence 
do  the  plants  derive  their  oil  and  alkalies,  fince  nei- 
ther are  found  in  this  manure  ? 

It  has  been  fuppofed,  that  though  gypfum  in  fuch 
fmall  quantities  may  not  ferve  as  food,  it  may  ftill  ope- 
rate as  the  phyfic  of  plants,  and  ftrengthen  their  pow- 
er of  digeflion.  This  fuppofition  is  liable  in  my  mind 
to  ftrong  objedions.  ift.  1  can  hardly  conceive  that 
plants  (whofe  lives  it  would  feem  mufi:  be  very  regular) 
Ihould  have  fuch  weakly  conftitutions  as  to  require 
phyfic  from  their  infancy.  2d.  If  we  judge  from  the 
analogy  between  animals  and  vegetables,  we  fiiould 
fuppofe  that  a  ftiinulus  conftantly  applied  would  Icfe 
itseffecls,  and  ultimately  relax  and  weaken  the  pa- 
tient. 3d.  If  plants  were  thus  effecled  by  gypfum, 
its  advantages  fiiould  be  (contrary  to  the  fad)  com- 
paratively greater  in  rich  than  in  poor  foils.*  To  in- 
creafe  the  appetite  where  there  is  nothing  to  eat, 
would  be  with  Shakefpear's  Grumio,  to  furnifii  the 
muftard  without  the  beef.  4th.  As  plants  in  wet 
foils  are  probably  mod  fubjed  to  crudities  and  indi- 
geftion,  it  is  fuppofable  that  they  would  be  moft  be- 
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nefited  by  ftimulents,  and  yet  they  receive  but  lit- 
tle benefit  from  gypfum. 

By  thefe  objedions  (which  perhaps  appear  ftronger 
to  mCj^than  they  otherwife  would  from  the  fupport 
they  aHbrd  to  my  fyftern)  I  am  induced  to  rejed 
each  of  thefe  theories,  in  order  to  nrake  room  for  the 
following,  which  fuppofes  that  calcarioiis  and  gypjt^ 
oils  earths  furnifh  food  to  plants,  without  being  con- 
fumed  by  the  fupply  they  afford,  that  they  are  the 
Rewards,  and  not  the  phylicians  of  the  vegetable  fa- 
mily. 

I  have  obferved  that  two  of  the  ingredients  that 
enter  into  the  compolltion  of  plants,  to  wit,  the  al- 
kali and  oil,  were  not  ufually  found  in  calcarions 
earths,  the  frefh  fiiells  of  fifh,  and  a  few  others  ex- 
cepted, from  which  a  portion  of  oil  and  a  volatile 
alkali  may  be  extracted.  I  prefame,  however,  that 
an  ample  fupply  of  thefe  is  necelTary  to  the  vigorous 
health  of  plants  ;  and  that  gypjious  earths  afford 
them  by  the  following  procefs. 

The  affinity  or  attraction  between  alkalies  and  the 
acid  of  gypfum.,  is  Wronger  than  that  v/hich  exifts  be- 
tween the  ftone  and  its  own  acid.  That  is  to  fay, 
the  acid  will  leave  the  (lone  or  earth  to  unite  with 
the  alkali,  as  appeared  by  the  experiments  I  have 
mentioned,  by  which  neutral  falts  were  obtained  by 
leaching  pulverized  ccdcarious  ilones  with  the  lees  of 
afhes. 

When  therefore  an  alkali  comes  in  contad  with 
pulverized  gypfim,  it  will  attrad  the  acid,  and  com- 
bining with  it  and  water,  form  a  neutral  fait,  while 
the  calcarious  earth,  de{5rived  of  its  acid,  becomes 
cauftic.  Let  us  then  fuppofe  gypfum  pulverized  and 
fpread  thinly  over  the  earth,  it  is  evident  that  in 
this  cafe  it  expofes  a  large  furface  to  the  a6tion  of 
the  air  ;  if  this  contains  a  volatile  or  vegetable  alka- 
li, which  I  fhall  by  and  by  fliew  that  it  does,  this 
alkali  will  feize  upon  the  acid  of  the  flone,  and  form 
a  neutral  fait.    Salts  I  believe  cannot  chryflalize 
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but  by  the  addition  of  water,  which  in  their  com- 
bination lofes  its  fluidity  and  becomes  a  folid  body  ; 
the  fluidity  of  water  depends  upon  its  heat  ;  it  mull 
therefore  before  it  becomes  ioHd,  part  with  its  heat, 
probably  in  the  form  of  inflammable  air.  As  ail 
plants  poflefs  this,  they  mult  have  fome  means  of 
feizing  upon  it  when  brought  within  their  reach. 
They  will  therefore  either  abfoib  it  by  their  leaves, 
or  it  will  attach  itfelf  to  the  water  thatic  finds  in  the 
air  or  on  the  earth,  and  thus  be  imbibed  by  the  plant* 
Chy mills  fuppofe  that  this  air  which  becomes  fixed 
in  plants,  caufes  the  production  of  oils,  though  by 
what  combination  they  are  not  yet  fatisfied.  {^Four^ 
croy's  Chymifiry,  55,  fecond  edicion.) 

This  then  is  one  mode  in  which  caJcarious  earth 
may  fupply  the  oils  and  inflammable  principle  found 
in  vegetables  ;  fince  plants  imbibe  inflammable  air 
and  emit  it  pure,  retaining  the  phiogifl:on  or  inflam- 
mable part,  which  is  knov/n  to  be  a  principal  ingre- 
dient in  them ;  the  acid  and  alkali  will  alfo  be  fur- 
niflied,  w^hen  the  moifture  of  the  air,  dews  or  rain 
diflx)lve  the  neutral  falts  they  have  formed,  and  by 
rendering  them  liquid  difpofe  them  to  enter  the  ab- 
forbent  veflels  of  plants.  In  this  folution,  the  wa- 
ter which  had  lofl  its  heat  where  it  chryfl:alized,  will 
again  refume  it  with  great  rapidity  from  the  air  in 
contacl:  with  it.  As  the  repulfive  power  or  claflici- 
ty  of  the  air  depends  like  that  of  all  other  fluids 
upon  heat,  it  is  not  unreafonable  to  fuppofe  that  the 
fudden  aflumption  of  heat  from  the  inflammable 
air  which  compofes  a  great  proportion  of  the  at- 
mofpheric  air,  will  decompound  it,  and  compel  it  to 
depofit  its  water,  earth,  oils  and  whatever  other  fub- 
fl:ance  is  found  floating  in  it.  If  inflammable  air  is 
contained  in  a  receiver,  and  an  eledric  fpark  palled 
through  it,  it  may  be  made  to  depofit  aconfiderable 
quantity  of  water,  which  is  always  combined  with  it. 
In  this  way  then  oils  and  even  earth  may  be  fupplied, 
for  it  is  certain  that  the  water  contained  ia  the  at- 
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mofphere  poiTeffes  a  portion  of  earth,  and  perhaps 
no  other  earth  but  this  is  fufficiently  atinuated  to  en- 
ter the  abforbent  velTels  of  plants.  Thus  a  gallon  of 
rain  water  diftilled,  yields  about  iixty  grains  of  caU 
carious  earth,  which  accounts  for  the  encreafe  of 
certain  plants  without  either  earth  or  water,  and 
which  are  Ibil  found  to  contain  both.  Should  it  be 
denied  that  the  attradion  of  the  heat  from  the  at- 
mofphere  is  capable  of  decompounding  it,  it  will  ne- 
verthelefs  be  admitted  that  there  are  an  infinite 
variety  of  vapors  which  are  exhaled  by  the  fummer's 
fun,  which  owe  their  levity  to  heat  only,  and  not 
being  permanently  elaftic,  muft  fall  when  the  heat 
^  is  attraclcd  from  them.  Thence  the  fertility  occa- 
lioned  by  dews  impregnated  as  they  always  are  with 
a  variety  of  heterogeneous  fubltances  ;  fuch  of  thofe 
vapors  therefore  as  float  near  the  earth's  furface  (and 
thofe  Vv/ili  be  moil  fertile)  will  fuddenly  be  condenf- 
ed  by  any  extraordinary  degree  of  cold,  which  the 
folation  of  the  fait  i  have  mentioned  may  occafion. 
But  the  effect  of  the  calcarious  earth  does  not  Hop 
here  ;  it  is  not  f:itis5ed  with  a  fingle  operation,  but 
like  a  faithful  ileward  ftili  exerts  itfelf  for  the  fup- 
port  of  the  vegetable  family  committed  to  its  care. 
This  earth,  when  deprived  of  its  acid  is  rendered  cauf- 
tic,  and  will  therefore  greedily  imbibe  the  acid  from 
the  air,  after  W'hich  it  will  be  brought  back  to  its 
original  (late,  and  will  form  new  combinations  wath 
alkaline  vapors,  and  the  fame  procefs  will  be  con- 
tinually repeated,  till  it  is  itfelf  diiTolved  in  water, 
borne  away  by  the  air,  or  abforbed  by  plants,  to  all 
which  cafuakies  it  is  fubjeiSl.  That  acids  exiil  ia 
the  air  is  proved,  ifl:,  From  their  being  capable  not 
only  of  evaporation,  but  of  being  rendered  perman- 
ently elaflic,  and  even  in  this  itace  capable  of  com- 
bining with  alkalies,  which  can  in  like  manner  be 
rendered  permanently  elallic.  From  their  union,  a 
white  cloud  is  produced,  which  contains  a  neutral 
fait.    2d,  If  quick-lime  is  kept  dry,  and  expofed  a 
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Jong  time  to  the  air,  it  will  become  effete,  and  lofe 
its  caiulicity  by  its  re-union  with  an  acid.  3d,  if  a 
cloth  moiilened  by  a  ftrpng  iblution  of  pot-ailies  is 
expofed  to  the  air,  it  will  be  covered  with  faline 
chryftals  of  vitriolated  tartar.  4th,  if  the  earth 
from  which  falt-petre  has  been  made  is  expofed  to 
the  air,  it  will  recover  the  nitrous  acid  it  had  loft. 
In  fome  parts  of  the  £aft-Indies  falt-petre  is  made  by 
fetting  iire  to  a  long  grafs  which  grows  on  the  de- 
clivities of  hills  ;  that  afhes  ferves  as  the  alkaline 
bafe  of  nitre  (which  is  a  neutral  fait  compofed  of  an 
acid  and  an  alkali)  the  acid  of  which  floats  in  the 
air  and  combines  itfelf  with  the  alkali,  forming  the 
fait  which  is  wafhed  down  by  the  rains  and  received 
in  refervoirs  at  the  foot  of  the  hills,  where  the  water 
is  evaporated  and  the  fait  chryftalized. 

This  part  of  the  theory  will  therefore  hardly  admit 
of  a  doubt.  The  exiftence  of  an  alkali  in  the  air  I 
think  is  proved  from  the  extreme  volatility  of  fome 
alkalies  ;  from  the  poffibility  by  heat  alone  of  ren- 
dering them  permanently  elaftic  ;  from  their  being 
continually  exhaled  from  burning  and  putrifying 
fubftinces.  Dr.  Black  imputes  the  ruil  of  metals  to 
the  a6lion  of  an  alkali  exifting  in  the  air,  and  fays 
alkaline  falts  are  often  colledled  from  the  corks  of 
bottles  containing  acids — the  atmofphere  itfelf  is  a 
compound,  v/hich  differs  fo  eifentially  from  pure 
vital  are,  as  to  contain  only  28  parts  in  100  of  it  ; 
the  reft  is  fixed  and  inflammable  air,  fire,  earth  water, 
and  an  infinite  variety  of  other  fubftances,  beiides 
vapours  that  are  not  perr^ianently  elaftic.  The  pu- 
reft  earths,  the  hardeft  metals,  may  be  converted 
into  air,  and  float  in  the  atmofphere,  wMiich  may  it- 
felf be  changed  into  water,  and  water  into  folid  eartl). 

What  ftrikes  me  as  a  farther  evidence  of  the  ex- 
iftence  of  an  alkali  in  the  air,  is,  that  fuch  parrs  of 
flint  or  limeftone,  as  are  expofed  to  the  action  of  tht: 
air  and  w^ater,  are  always  white  and  foft ;  flint  I  be- 
i::ve  is  not  foluble  in  acids,  but  will  difTolve  in  alks- 
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Iks ;  nor  can  the  decompofition  of  limeflone,  be  at- 
tributed to  the  aclion  of  acids,  fince,  as  this  is  very 
gradually  effeded,  it  is  to  be  piefumcd,  that  if  the 
acid  in  the  air  was  ftrong  enough  to  expel  the  fixed 
air,  it  would  unite  with  the  calcarious  earth,  and  ftill 
form  a  fait  wiih  a  earthy  bafis  of  a  dillerent  fpecies. 
May  we  not  then  conjedure,  that  this  change  in  the 
limeilone  is  caufed  by  a  combinntion  of  the  kind  I 
have  mentioned  ;  and  the  rather,  as  v;e  find  when  it 
is  expofed  only  to  the  aclion  of  the  air,  and  not  wnfli- 
ed  by  water^  tliat  it  forms  faline  efiloreflences,  which 
fpeak  the  union  of  alkaline  acid,  and  earthy  fub- 
ftances.  Dr.  Watfon  tells  us,  that  from  the  mortar 
of  an  old  barn  that  was  covered  with  thefe  effloref- 
fences,  he  extracted  perfed:  chrj  ftals  of  pure  nitre, 
without  the  application  of  any  alkali  ;  and  yet  wc 
know,  that  an  alkali  and  an  acid  are  effential  in  the 
compofuion  of  nitre.  He  does  not  attempt  to  ac- 
count for  this.  J  (liould  hovrever  prefume,  that  it 
could  only  happen  by  the  lime  in  the  mortar,  hav- 
ing recovered  a  nitrous  acid  from  the  air,  inftead  of 
the  fixed  air  it  had  loft,  and  that  the  putrid  exhala- 
tions from  the  vegetables  contained  in  the  barn,  had 
furnifiied  the  alkali,  and  that  from  the  combination 
of  thefe,  Vv'ith  the  moifture  of  the  air,  refulted  thofe 
eflioreffences  that  formed  the  nitre.  Dr.  Black  alTerts, 
that  the  efFioreliences  found  in  damp  caverns  or  cel- 
lars in  England,  contain  a  great  proportion  fojjil 
alkali — this  alkali  is  not  found  in  Europe,  unlefs 
combined  with  fca  fait,  of  which  it  makes  the  bafis ; 
and  yet  thefe  efiloreflences  are  derived  from  the  moif- 
ture of  the  air  :  does  not  this  argue  the  exiftence  of 
an  alkaline  fait  in  the  atmofphere 

It  may  be  objecled,  that  if  alkalies  and  acids  exift 
in  the  atmofphere,  they  would  by  their  union  form 
neutral  falts  in  the  clouds.  Though  I  by  no  means 
confidcr  this  as  a  neceffary  confequence,  fince  the 
repulfive  power  of  the  particles  of  air,  m,ay  keep  the 
alkalies  and  acids  they  contain  without  the  fphere 
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of  each  others  attradion,  yet  I  am  inclined  to  be- 
lieve, that  this  combination  does  adually  take  place. 
To  the  heat  generated  by  this  combination  while  the 
falts  are  forming,  I  attribute  the  variations  that  are 
felt  in  the  degrees  of  heat  that  prevail  at  different 
times,  in  the  ftillefl  weather,  when  fummer  heat 
fliould  be  uniform  ;  to  the  folution  of  thefe  falts, 
that  cold  which  generates  froft  and  hail  in  the  warm- 
ed feafons. 

There  are  places  among  the  mountains,  and  in 
great  forefts,  where  frofts  prevail  every  month  in  the 
year.  There  are  others,  which  by  clearing  are  freed 
from  this  calamity,  which  is  known  fo  often  to  dif- 
trefs  the  firtf  fettlers  of  a  new  diflricl.  If  frofts  were 
occafioned  merely  by  the  influence  of  cold  winds, 
the  places  moll  expoied  to  thefe  would  be  fubjed  to 
them,  and  woods  and  vallies  would  afford  a  fhelter 
againfl  them,  as  indeed  they  often  do  againft  frofts 
which  are  derived  from  this  fource.  The  reafon  of 
the  prevalence  of  froft  in  woods  and  fheltered  val- 
lies, when  the  general  temperature  of  the  air  elfe- 
where  is  warm,  1  (hould  take  to  be  the  greater  ex- 
halations of  thofe  fubftances  that  form  falts,  and  the 
folution  of  them  by  the  vapors  that  arife  from  thefe 
moift  and  flieltered  fituations.  Hail  too  cannot  be 
defcribed  to  any  other  caufe  ;  if  it  owed  its  origin  to 
cold  only,  it  would  be  more  prevalent  in  winter  than 
in  fummer  ;  it  would,  like  Ihowers  of  rain,  extend 
over  large  crads  of  country  ;  and  it  would  fall  from 
much  greater  heights  than  it  generally  does.  But 
hail,  like  froft,  is  often  confined  to  a  very  narrow 
region,  prevails  in  the  warmeft  weather,  and  in  long 
clofe  vallies  at  a  diftance  from  the  fca,  more  than  ia 
the  open  country  or  near  the  ocean.  Thus  France 
and  Italy  are  extremely  incommoded  by  hail-ftorms ; 
in  England  they  are  very  rare.  All  thefe  phenome- 
na correfpond  with  the  theory  laid  dowm  ;  in  fummer 

Note.  The  riift  of  iron  will  yield  a  volatile  alkali—ruft  is  acquired 
by  cxpolure  to  the  air.  IBiack.} 
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are  the  greatefl  exhalations  of  volatile  alkalies. 
Thcfe  are  more  like  to  arife,  and  form  their  union 
with  the  serial  acids  in  vallies  whei^e  the  air  is  n'loll: 
comprefTed  ;  in  thele  htirations  they  frequently  meet 
•with  thole  moift  clouds  that  di'ffolvc  them  fuddcnly, 
ttnd  afford  the  water  that  is  by  the  folution  of  the 
falts  converted  into  hail.  The  fnlt  compofed  of  an 
acrd  and  a  volatile  alkali,  as  fal-amf)niac,  difiblves 
with  great  rapidity  when  it  comes  in  contacl  with 
water,  and  generates  a  great  deo;ree  of  cold  ;  while 
common  fait  diffolves  much  flower,  and  does  not 
generate  fo  much  cold  by  18  degrees  in  its  folution; 
for  which  (among  other  reafons)  hail  prevails  lefs 
r.ear  the  fea  than  at  a  diftance  from  it.  That  fuch 
falts  are  formed  in  the  air  is  farther  proved  from  the 
experiments  of  Margraffand  Doctor  Ratty,  who  both 
obtain  a  bitter  fait  from  fnow  and  rain  water  in  dif- 
tillation,  but  much  lefs  from  fnow  than  from  rain 
water.  Doflor  Black  admits  that  both  nitre  and 
common  fait  are  formed  in  the  air.  A  farmer  needs 
ro  better  proof  of  the  exiftencc  of  the  latter  in  the 
atmofphere  on  the  foiith  fide  of  the  Highlands,  than  the 
indifference  which  cattle  fhew  there  forfait,  and  the 
eagernefs  with  which  they  feek  it  at  a  greater  diftance 
from  the  fea.  I  fliall  now  endeavor  to  reconcile  cer- 
tain phenomena  in  the  operation  of  gypfuni  to  this 
theory. 

ift.  It  benefits  dry  more  than  wet  foils. 

Becaufe  calcarious  and  gypjious  earths  are  at  all 
times  foluble  in  the  water.  In  wet  foils  they  will 
be  dilTolved  and  wafli  away  ;  befides,  the  moilhire 
v.'hich  envelopes  the  particles  of  gypfum,  proteds  it 
from  the  aclion  of  the  air,  and  prevents  the  com.bi- 
nations  on  which  this  theory  is  founded.  As  lime- 
Hone  is  lefs  foluble  in  water  than  gypfuni-,  perhaps  if 
applied  in  large  quantities,  it  may  be  moie  beneficial 
to  moid  land. 

2d.  It  is  proportionally  more  advantageous  to  poor 
than  to  rich  foils. 
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ift,  Becaufe  the  piitrid  vegetables  which  Compofe 
a  rich  mould  afiord  a  lufhcient  quantity  of  alkalies, 
oils  and  acids,  but  principally  becaufe  after  the^j^- 
fum  has  parted  with  its  acid  by  combining  with  the 
alkah,as  before  fuppofed,  its  earth  being  thereby  ren- 
dered cauftic,  combines  with  the  oils  with  which  fuch 
foils  abound,  and  is  thus  fhekered  from  any  further 
operation  of  the  air  upon  it.  Perhaps  too  the  vit- 
riolic acid  inilead  of  uniting  with  an  alkali,  is  at- 
traded  by  the  oils  it  finds  in  the  earth  ;  thefe  it  ren- 
ders vifcous,  and  by  its  combination  forms  fulphur, 
and  thus  is  rather  hurtful  than  ferviceable— on  fuck 
foils  pulverized  limeftone  fhould  be  preferred. 

3d.  It  is  lefs  beneficial  near  the  fea  than  at  a  dif^ 
tance  from  it. 

ift,  Becaufe  the  winds  that  blow  from  the  fea 
v;hich  are  the  prevalent  fummer  winds,  and  proba- 
bly lefs  impregnated  Vv^ith  thofe  alkaline  fubltanccs 
which  putrid  animals  and  vegetables  afford,  than 
thofe  w^hich  blow  over  a  large  tradt  of  land. 

2d,  Becaufe  it  appears  from  experiiuents  made  in 
Ireland,  that  fea  fait  is  contained  there  both  in  rain 
and  fnow  water.  Sea  fait  is  compofed  of  the  marine 
acid,  and  a  foiiii  alkali,  to  which  latter  the  vitriohc 
acid  found  in  gypfum  has  a  greater  affinity  than  the 
marine  acid  ;  it  will  therefore  decompound  the  fait 
and  unite  v^^ith  the  fcffil  alkali  perhaps,  (I  fpeak 
with  deference,  not  knowing  tjie  fad)  perhaps,  I 
fay,  the  foffil  alkali  may  be  unfriendly  to  vegetation, 
or  not  of  a  nature  to  be  abforbed  by  the  plant.  In 
this  cafe  on  the  folution  of  the  fait  formed  with  it  and 
the  vitriolic  acid,  the  latter  would  be  abforbed  fingly 
and  the  foiiil  alkali  being  left,  would  form  new 
combinations  with  the  marine  acid,  which  is  found 
in  the  atmofphere  near  the  fea,  and  be  again  con- 
verted into  common  fait,  which  is  knov/n  to  have 
little  or  no  efFecl  as  a  manure.  I^hat  the  vitriolic 
acid  would  be  abforbed,  I  infer  from  the  prefence 
of  vitriolated  tartar  in  pearl  afues,  which  fhews  that 
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the  acid  mail  have  exifted  in  the  plants  from  which 
it  was  made,  and  from  the  following  fad  which  I 
have  feen  in  fome  writer  on  hufbandry  : — A  gentle- 
man whole  court-yard  was  overgrown  with  weeds, 
was  advifed  to  fprmkle  them  with  vitriolic  acid,  but 
to  his  great  furpiize  he  found  that  inftead  of  kdling 
them  they  grew  with  additional  vigor-  That  fojjtl 
alkali  is  unfriendly  to  vegetation,  1  infer  from  its 
not  being  found  in  any  plant,  fome  marine  plants 
excepted.  Perhaps  in  the  vicinity  of  the  fea,  if  pul- 
verized limeilone  could  be  afforded  fufficiently  cheap, 
and  was  ufed  in  large  quantities,  it  might  be  found 
beneficial,  becauie  its  acid  or  fixed  air  is  not  fuffi- 
ciently powerful  to  detach  the  marine  acid  from  its 
folfil  alkaline  bafe.  This  idea  feems  to  be  juftified 
by  the  general  ufe  of  chalk  in  England,  and  lime- 
flone  gravel  in  Ireland,  and  the  beneficial  effects  that 
are  known  to  arife  from  the  ufe  of  fea  Ihells  applied 
in  large  quantities  on  Long-Iiland  and  eliewhere. 

There  is  a  remarkable  fad  which  may  perhaps  be 
adduced  to  flrengrhen  my  theory,  and  to  fliew  that 
either  the  air  or  earth  is  lefs  impregnated  with  alka- 
lies near  the  fea,  than  at  a  dillance  from  it.  The 
Long-lfland  farmers  fend  annually  a  number  of  boats 
to  colled  the  aihes  from  the  pot-afii  works  along  the 
banks  of  the  Hudfon,  and  at  the  diftance  of  two  or 
three  miles  from  it.  Thefe  they  purchafe  at  2d.  per 
buPnel  ;  pay  the  expence  of  a  cartage  to  the  river  ; 
of  a  water  tranfportation  of  120  or  130  miles,  and 
then  cart  it  again  two  or  three  miles  to  their  farms, 
while  a  North-river  fariner,  if  the  afiies  were  given 
him,  would  not  be  at  the  expence  of  carting  them 
three  miles.  This  has  by  hafly  obfervers  been  attribu- 
ted to  ignorance,  or  indolence  in  the  latter.  The  re- 
proach is  unmerited  ;  the  people  on  the  north  fide 
of  the  Highlands  are  not  lefs  enterprizing  or  intelli- 
gent than  thofe  on  the  fouth  ;  they  are  the  fame 
people.  The  fad  is,  that  lands  near  the  fea  derive 
much  greater  advantages  from  alkaline  manures, 
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than  thofe  at  a  diftance  ;  nfbes  will  contribute  to  fer- 
tility every  where,  but  much  more  To  (if  I  can  rely 
upon  the  information  of  intelligent  farmers  on  Long- 
Iliand,  compared  with  my  own  obfervations)  in  the 
vicinity  of  the  fea,  than  at  a  diilance.  I  have  my- 
feif  never  been  able  to  procure  half  the  grafs  from 
an  acre  of  land  manured  with  loo  bufliels  of  un- 
drawn allies,  which  coit,  excluiive  of  the  expence 
of  putting  it  on,  £,  5,  that  lix  bulhels  gypfum  has 
given  me  from  the  fame  field  ;  it  is  alfo  on  my  farm 
the  lead  permanent  of  all  manures  ;  the  effecl  of  it 
not  being  viiible  after  the  fecond  year.'"^' 

I  will  intrude  upon  your  patience  one  mcmenC 
longer,  while  I  mention  another  fact  which  appears 
to  me  to  fupport  my  theory. 

It  is  generally  after  ted  that  gypjum  renders  the 
earth  black.  It  is  well  known  to  thofe  w^ho  have 
been  attentive  to  its  effecis,  that  bare  fpots  in  a  field 
that  has  been  manured  with  it,  will  difcover  a  great 
number  of  fmall  black  fpecks,  particularly  on  fandy 
grounds  that  have  been  wet.  It  is  alfo  known  that 
beds  of  oyfter-fliells,  and  the  thin  ftratum  of  eartli 
that  covers  limeftone  rocks,  is  always  black,  like  the 
richeft  vegetable  mould.  Now  as  thefe  fubftances 
are  white  when  reduced  to  powder,  from  whence  can 
they  derive  the  power  of  rendering  the  earth  in  con- 
tadt  with  them  black  ?  Unlefs  in  their  decom.polition 
they  attract  oils  from  the  air,  or  communicate  ths 
phlogiftion  they  contain  to  the  moift  earth,  as  the 
chalk  appeared  to  do  to  the  vinegar  in  the  inftance 
I  have  mentioned.  We  may  add  to  this,  that  ground 
which  lays  over  a  ftratum  of  lim.eftone  rock  is  lefs 
fubjed  to  froft,  and  thaws  earlier  than  any  other  foil. 
Both  oils  and  fait  have  a  conftderable  power  in  re- 
ft ft  i'ng  froft. 

Should  the  fyftem  I  have  endeavored  to  eftablifa 
be  true,  it  Vvill  follow  that  calcarious  earths  are  very 

*  NoT^i— The  chancellor's  feat  at  Clermont,  where  his  experiments 
wf.e  made,  ie  izo  miles  from  the  fea-coaft. 
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permanent  manures  in  proportion  to  the  quantity 
employed.  For  as  I  have  before  obferved  if  this  is 
faiall  it  mull  be  frequently  renewed,  bccaufe  this 
earth  is  foluble  in  water,  and  will  be  carried  off  by 
it,  or  imbibed  by  tlie  plants  themfelves. 

As  far  as  experiment  has  gone,  this  opinion  of  its 
duration  is  fully  juiliiied.  Oyfter-fhells,  craig,  marie, 
lad  for  ages  in  full  vigor  ;  thefe  are  ail  different  mo- 
difications of  this  earth. 

Whether  my  ideas  on  this  fubjedl  are  jufi:  or  not, 
I  confefs  I  tal^e  a  pleafure  in  thinking  them  fo.  I  clafs 
in  my  own  mind  this  effecl  of  calcarious  earths  with 
the  provifion  which  nature  in  the  creation  of  coal 
mines  has  made  for  after  ages.  1  confider  it  as  ^ 
proof  of  the  duration  of  this  globe  for  many  thoufand 
years  to  come.  It  is  evident  that  the  vegetable  tribes 
llouridied  long  before  men  were  fuSiciently  numer- 
ous to  make  war  upon  them  ;  left  to  themfelves  for 
centuries,  they  grew,  fiourifhed,  faded  and  died,  and  by 
their  death  and  putrefadion,  covered  the  earth  with  c\ 
rich  mould,  from  which  men  and  other  animals  have 
hitherto  drawn  their  fupport.  This,  however,  muff 
gradually  diminilh  ;  vegetable  fubflances  are  not  fuf- 
fered  as  formerly  to  cover  every  part  of  the  earth  ; 
to  die  and  putrify  on  the  fpot  on  which  they  grew  ; 
animals  take  more  from  it  than  they  return  ;  every 
rain  draws  down  a  part  of  it  to  the  hidden  caverns  of 
the  earth  ;  every  Itream  and  rivulet  hurries  it  into 
the  lea  ;  every  lire  preys  upon  it ;  every  breeze  is 
impregnated  with  its  fpoils.  Let  us  not,  however, 
tremble  for  the  fate  of  pollerity  ;  the  foflils  which 
the  fea  affords,  the  vail  quarries  of  marble,  chalk,  ^j/>^- 
fum,  marie,  which  all  derive  their  origin  from  the 
lame  fource,  not  only  reRore  the  lofs  which  the  wa- 
ter occafions,  but,  agreeably  to  this  fyftem.,  compel 
the  air  to  depofit  the  fpoils  of  the  vegetable  world, 
and  the  fires  which  have  ccnfumed  the  old,  to  ani- 
mate new  plants. 
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Communications  made  to  the  Society,  relative  to  Ma-« 
nitres,  by  EzR.4  L'Hommedieu,  Efq, 

LITTLE  or  no  attention  before  the  late  war,  in 
Suffolk  county  and  other  parts  on  Long-Ifland, 
was  paid  to  making  manure ;  the  land  was  eafily 
tilled,  and  in  moft  parts  by  cropping  with  wheat 
was  fo  reduced,  that  on  an  average  not  more  thaa 
five  or  fix  bufhels  was  raifed  to  the  acre.  This  mode 
of  hufbandry  was  ftill  purfued,  and  although  the  land 
was  gradually  impoveriflied,  the  farmer  found  the 
crop,  although  fmall,  more  than  would  pay  for  his 
labor  and  expence.  The  wheat  infed,  or  TJefiian  fly, 
as  it  is  commonly  called,  put  an  end  to  this  kind  of 
hufbandry,  and  in  that  refpecl  has  proved  a  bleliing 
infteadofa  curfe.  No  other  way  being  found  to 
prevent  the  injury  to  his  crop  by  this  infed  but  by 
highly  manuring  the  land,  great  attention  fmce  has 
been  paid  to  making  manure,  which  in-  many  parts 
of  the  country  has  increafed  ten  fold.  This  additiou 
has  been  made  by  green  fea-weed  taken  diredly  from 
the  creeks  and  bays  ;  by  drifted  fea-weed  prepared 
in  different  ways ;  by  making  a  compoll  wich  yard 
dung  and  turf ;  by  mud  taken  from  creeks  and 
fwamps  ;  by  leached  aflies ;  and  by  the  fiOi  called 
manhaden  or  molbankers. 

Experiments  made  with  Green  Sea-Weed. 

A  float  is  made  of  pine  boards  of  between  one  and 
two  tons  burthen,  at  the  expence  of  about  four  dol- 
lars, into  which  the  fea-weed  from  the  bottom  of  the 
creek  is  raked  with  a  wooden  rake  of  iimple  con- 
ffruclion,  the  head  being  nine  inches  long  and  two 
inches  fcjuare ;  the  teeth  about  feven  inches  long, 
and  the  handle  fix  or  eight  feet,  according  to  the 
depth  of  the  water  where  it  is  ufed.  A  man  will  gee 
four  ox-cart  loads  of  this  weed  in  a  day,  and  land  it 
on  the  ffiore,  for  which  you  pay  fourteen  pence  per 
load.  It  is  commonly  thrown  from  the  boai  in  large 
long  heaps,  not  unlike  in  appearance  to  long  hay 
ftacks ;  in  this  fituation  it  foon  heats,  and  by  a  fer* 
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mentation  which  takes  place,  the  parts  in  a  fliort 
time  are  fo  feparated  as  to  be  too  fine  to  be  loaded 
-with  pitch-forks.  Sometimes  this  weed  is  taken  di- 
redly  from  the  boats,  carted  and  fpread  on  the  land 
deiigned  for  a  crop  of  wheat,  and  immediately 
turned  under  the  furrow.  There  appears  to  be  no 
material  difference  in  a  crop  produced  from  the  weed 
taken  directly  from  the  creek  and  ploughed  in,  and 
that  taken  from  the  heap.  Twenty-five  buihels  of 
Tvheat  have  been  produced  from  an  acre  with  thirty 
loads  of  this  manure,  and  fifteen  buihels  from  twen- 
ty loads  on  poor  lands,  which  otherwife  would  not 
pay  for  the  labor  and  expence  of  tilling  ;  but  this 
quantity  is  too  much  on  an  average  ;  on  fuch  poor 
land  I  fiiould  think  that  thirteen  buihels  to  twenty 
loads  of  this  weed,  taking  one  year  with  another,  is 
about  the  common  produce.  Many  farmers  are  of 
opinion  that  one  load  of  this  manure  is  equal  to  a 
load  of  cow-yard  dung  for  raifing  of  wheat ;  but  as 
cow-yard  dung  is  various  in  refpe(^t  to  its  quality,  it 
is  diflicult  to  determine  the  relative  value  of  each  as 
a  manure  ;  within  two  years  I  have  ufed  more  than 
two  hundred  loads  of  this  manure  for  wheat  only, 
but  do  not  find  it  equal  to  good  cow-yard  dung  by 
five  loads  in  thirty.  I  have  feen  thirty  buihels  of  rye 
from  one  acre  on  poor  fandy  land  ;  no  account  was 
kept  of  the  num.ber  of  loads  put  on  this  land  ;  I  fup- 
pofed  there  muft  have  been  near  forty.  It  is  a  com- 
mon obfervation,  that  after  the  crop,  the  land  manur- 
ed with  this  weed  does  not  produce  grafs  equal  to 
that  manured  with  yard  dung.  This  is  owing  to  the 
grafs  feed  being  carried  on  the  land  with  the  yard 
dung,  when  there  is  none  in  the  fea-weed  ;  and  a 
larger  quantity  of  hay-feed  ought  to  be  fown  on  the 
land  manured  with  this  weed,  than  on  that  manured 
with  yard  dung.  This  fea-weed  is  made  ufe  of  as  a 
manure  in  raifing  Indian  corn  ;  being  taken  from  the 
creek  in  the  fummer,  it  continues  in  the  heap  till  the 
next  fpring ;  it  is  then  ploughed  under  the  furrow, 
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about  twenty  tons  to  the  acre,  and  is  found  in  fome 
refpedts  fuperior  to  any  other  kind  of  manure  for  the 
railing  of  Indian  corn,  as  it  prevents  worms  and  inju- 
ry from  drought.  The  laft  fummer  being  very  dry, 
much  Indian  corn  was  cut  off  by  that  means ;  but 
where  the  lands  were  manured  by  this  vveed,  the 
corn  was  not  affeded. 

This  green  fea-weed,  taken  diredly  from  the 
creeks,  and  put  into  hog-pens,  and  fome  dirt  or  turf 
thrown  thereon,  and  being  trodden  and  mixed  to- 
gether by  the  hogs,  within  a  few  weeks  becomes 
very  fine,  when  it  is  thrown  out  and  more  put  in  ; 
in  this  manner  large  quantities  may  be  made,  which 
is  generally  ufed  for  dunging  corn  in  the  holes,  and 
is  a  very  good  manure.  It  is  to  be  obferved,  that  this 
weed  comes  up  in  the  fpring,  from  the  roots,  and 
about  harveft,  gets  its  full  growth  and  falls  down  ; 
by  raking  it  from  the  bottom  at  that  time,  you  get 
it  when  it  is  full  of  its  juices,  but  if  neglected,  it 
lofes  its  virtue,  becomes  light  and  drives  on  fliore, 
when  it  is  but  of  little  value  to  plough  under  the 
furrow.  The  raking  the  bottom,  although  many 
roots  and  conliderable  mud  is  taken  up,  yet  it  does 
not  prevent  a  crop  the  next  year  :  on  the  contrary, 
the  crop  is  found  to  be  better  for  raking  the  bottom 
the  year  before.  It  is  further  to  be  obferved,  that 
this  weed  growing  on  a  muddy  bottom,  in  a  creek, 
is  far  preferable  to  that  growing  on  a  fandy  bottom, 
or  on  a  muddy  bottom  in  a  bay. 

The  ufes  made  of  drift  Sea-Weed  from  Bays  and 
Creeks,  as  a  Manure. 

The  drift  fea-weed  from  bays,  being  wafhed  by 
the  waves,  driven  on  fhore,  and  there  expofed  to 
the  fun,  lofes  its  juices,  and  foon  becomes  a  fait,  dry 
hufk,  and  if  in  that  flate  turned  under  the  furrow, 
will  continue  there  twenty  years.  The  bed  ufe 
made  of  this  dry  drifted  weed,  is  to  cover  your 
wheat  as  foon  as  fown  ;  this  anfwers  a  good  purpofe, 
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in  keeping  the  ^vheat  warm  in  the  winter,  and  pre- 
vents its  being  killed  by  f roils.    It  anfwers  a  good 
purpofe  as  a  litter  for  horfes,  which  being  mixed 
with  the  horfe  dung  and  trod  to  pieces,  and  thrown 
out  into  a  heap,  is  found  to  anfwer  a  good  purpofe. 
A  few  horfes  in  the  courfe  of  a  winter,  w^ill  make 
]arge  quantities  of  this  manure.    The  drifted  fea- 
iveed  from  creeks  and  bays,  if  taken  green  and  put 
under  the  furrow,  anfwers  the  purpofe  of  a  manure, 
in  proportion  to  that  raked  from  the  bottom  of  creeks 
and  bays,  as  about  two  loads  to  one.    It  is  gener- 
ally carried  into  cow-yards  for  litter,  there  being 
trod  to  pieces  by  the  cattle,  and  abforbing  their 
dung,  adds  much  to  the  quantity,  and  becomes  a 
good  manure.    But  it  is  ufed  to  the  greatefl:  advan« 
tage  in  hog-pens.    The  general  mode  of  preparing 
this  manure,  is  as  follows  :  Your  hog-pen  is  made 
without  a  floor,  contiguous  to  a  hog-houfe  or  flied, 
where  your  hogs  may  be  dry  whenever  they  pleafe  ; 
the  pen  fhould  be  hollowing  in  the  middle,  fo  that 
rain  will  run  into  it  and  ftand  for  fometime,  by 
which  means  the  fea-weed  is  kept  wet  and  w^afhed 
from  the  falts,  and  fooner  rots  than  otherwife  it  would 
do.    This  fea-weed  is  thrown  into  the  pen  as  often 
as  necefiary,  with  turf  or  rich  dirt  and  any  kind  of 
green  weeds  ;  very  large  quantities  of  manure  may 
be  made  in  this  way,  which  is  much  better  than 
cow-yard  dung,  efpecially  for  dunging  corn  in  the 
holes,  as  it  pi  even  s  the  injury  done  to  corn  by  grub 
w^orm?  and  ottier  infecls.    Mr.  Jofeph  Glover,  a  per- 
fon  in  my  neighborhood,  informs  me,  that  laft  year, 
with  two  hogs  kept  in  a  pen  the  whole  year,  by 
throwing  in  the  pen  the  drift  fea-w^eed,  turf,  rich 
dirt  a. id  green  weeds,  as  often  as  occafion  required, 
he  made  twenty  ox-cart  loads  or  tons  of  good  ma- 
nure, which  he  computes  to  be  w  orth  twenty  dollars, 
equal  to  his  two  hogs  when  fatted  ;  fo  that  his  pork 
cofi:  him  nothing,  except  his  trouble  of  tending  his 
pen.    An  equal  quantity  and  perhaps  more  manure, 
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may  be  made  by  hogs  in  a  country,  remote  from  the 
fea,  by  putting  in  the  pen,  the  frefh  grafs  growing 
on  flats  in  rivers,  (v,/hich  not  being  impregnated 
with  falts,  will  fooner  rot  than  fea- weed)  and  by 
adding  turf  or  rich  dirt,  and  any  vegetables  not  fit 
for  fodder. 

Of  Corapofl  ?nade  with  Yard-Dung  and  Turf. 

The  turf  in  ftreets  where  hogs  and  cattle  run,  is 
very  rich,  and  if  ploughed  up  in  the  fpring  and  put 
into  heaps  like  fmall  hay-cocks,  by  abforbing  the 
nitre  in  the  air,  and  by  a  fermentation  of  the  roots 
of  the  grafs  which  takes  place,  it  becomes  a  good 
manure,  efpecially  for  wheat.  This  turf,  or  any 
other  turf  which  abounds  with  the  roots  of  grafs,  is 
ufed  in  making  a  compoft  with  cow-yard  dung  :  the 
dung  is  carted  from  the  yard  as  foon  as  you  have 
done  foddering  your  cattle — you  fird  make  a  bed  of 
this  turf,  of  about  ten  loads,  if  you  mean  to  make  a 
heap  of  one  hundred  tons  ;  on  this  bed  you  cart  ten 
loads  of  dung,  then  cover  the  fame  wdth  four  or  five 
loads  of  turf,  made  fine  by  ploughing  and  loading 
it  in  the  cart,  you  go  on  in  that  proportion  till  you 
compleat  your  pile,  which  ought  to  be  flat  on  the 
top,  and  well  covered  with  this  turf  or  other  rich 
dirt,  fuiiicient  to  keep  off  the  fun  from  the  dung. 
This  manure  is  fit  for  ufe  the  next  fpring ;  but  if  not 
wanted  at  that  time,  it  Vv^ill  be  bell  to  make  another 
heap  of  the  fame,  by  cutting  it  dov/n  and  throwing 
it  with  fhovels  into  another  heap  ;  by  this  means 
another  fermentation  takes  place,  and  the  whole  is 
better  mixed,  and  is  a  very  fine  manure  for  wheat, 
corn  or  grafs.  Great  addition  by  this  means  is  made 
to  the  quantity  of  your  yard  dung  ;  and  by  this 
means  alfo,  you  prevent  any  lofs  of  your  dung  by 
the  moiiture  being  exhaled  by  the  fun  during  the 
fummer  ;  you  have  a  clean  cow-yard,  which  being 
well  littered  abforbs  the  dung  and  fiale  of  the  cattle 
during  the  warm  feafon  of  the  year,  and  becomes 
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fufficientlv  fine  to  cart  out  before  winter.  It  is  the 
common  pradice  of  farmers  to  cart  out  their  dung 
in  the  fall,  and  lay  it  on  or  near  a  piece  of  ground 
they  propofe  fo  till  the  the  next  year  ;  it  lies  in  that 
ilate,  expofed  to  the  rains  about  lix  months,  which 
qiuQ:  walh  away  much  of  its  virtue. 

7be  Manure  of  Mud  taken  from  Creeks  and  Swamps. 

Mud  from  the  creeks  on  Long-Ifland  and  on  the 
fea  coads  of  fome  parts  of  Connedicut,  has  been  made 
ufe  of  as  a  manure  with  fuccefs  in  fome  inftances, 
when  in  others  no  benefit  is  experienced.  This  is 
owing  to  their  ufing  two  kinds  of  mud.  In  order  to 
determme  which  is  fit  for  a  manure,  if  you  run  a 
paddle,  or  pole,  into  the  mud,  and  it  fticks  fo  fail 
that  it  is  with  fome  difficulty  you  pull  it  out,  you 
may  determine  that  mud  unfit  for  manure,  it  being 
only  loam,  or  clay  foaked  with  water  ;  but  if  your 
paddle,  or  pole,  is  drawn  out  eafily,  the  mud  is  fit  for 
manure.  This  mud  may  be  taken  from  the  bottom, 
in  floats  ufed  for  fea-  weed,  as  above  defcribed.  A  fort 
of  hoe  is  ufed  to  take  up  this  mud  from  the  bottom, 
made  by  riveting  an  old  hoe  to  an  old  iron  fhovel,  at 
the  top  ;  by  putting  a  handle  in  the  eye,  you  have 
the  inflrument  with  which  you  load  a  float  almoft  as 
foon  as  you  throw  it  out  when  brought  to  fhore.  A 
m.an  may  get  as  many  tons  of  this  mud  in  a  day  as 
he  can  of  fea-weed  :  it  is  carted  into  heaps,  which 
fhould  not  be  fo  large  as  to  prevent  the  froil  from 
penetrating  through  the  whole.  This  mud  being 
taken  out  in  the  fummer,  and  expofed  to  the  frofts 
during  the  winter,  in  the  fpring  becomes  as  fine  as' 
leached  allies,  and  is  a  good  manure,  efpecially  for 
grafs  :  being  fpread  in  poor  loamy  land,  it  brings 
up  white  clover,  fimilar  to  aflies,  though  it  takes  a 
larger  quantity,  I  dunged  corn  in  the  holes  with 
this  manure,  but  it  did  not  anfvver  ;  I  put  too  much 
in  a  hill.  This  is  likewife  a  good  manure  for  wheat, 
but  has  not  yet  been  much  attended  to  ;  but  the 
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probability  is,  that  it  will  be  found  equal  to  any  other 
manure  which  can  be  procured  at  fo  fmali  an  ex- 
pence. 

The  mud  taken  from  fwamps  is  often  ufed  as  a 
manure  ;  I  have  known  fonie  which  have  proved 
very  good,  others  again  have  not  anfwered  the  pur- 
pofe.  The  beft  I  have  feen  are  thofe  which,  being 
cleared  and  drained,  produce  grafs,  turnips,  and  other 
vegetables.  Some  of  the  fwamps  have  a  foil,  or  fort 
of  manure,  fome  feet  deep,  and  yield  great  quanti- 
ties of  good  m.anure  for  wheat.  Alihough  the  fwamp 
be  rich,  and  will  produce  extraordinary  crops,  yet 
the  advantage  of  carting  it  away  on  poor  land  far 
exceeds  any  profit  you  can  other  wife  make  from  it<. 
By  carting  it  into  heaps,  and  letting  it  lie  expofed 
to  the  frofts  during  the  winter,  it  becomes  mellow, 
and  in  many  inftances  is  found  nearly  equal  to  yard- 
dung.  Some  fwampSj  to  appearance,  look  well,  and 
promife  to  be  good  manure,  w^hen,  on  experiment, 
they  prove  ufelefs.  I  know  not  of  any  way  to  de- 
termine without  experiment — which  may  be  done 
at  a  very  fmall  expence. 

The  Manure  of  Leached  Afiies. 

The  manure  of  leached  allies  has  been  much  ufed 
on  Long-Iiland,  and  in  Connedicut  near  the  fes 
Goafts,  and  is  found  to  fucceed  bell  on  dry  loamy 
lands,  or  loam  mixed  with  fand.  It  is  generally  pur- 
chafed  on  the  North-river,  and  on  Conneclicut-river ; 
it  cofis,  at  the  eafl  end  of  the  ifiand,  nine  fhilhngs 
for  forty  bufhels,  or  one  cart  load,  and  is  then  carted 
by  many  farmers  fix  and  feven  miles,  to  put  on  land 
as  manure,  and  cofts  them  fixteen  fhillings  per  load, 
including  the  carting  ;  and  yet  the  effeds  of  it  are 
fo  great  and  lafling,  it  has  been  confidered  as  the 
cheapeft  manure  you  could  procure.  Of  late  years, 
the  demand  for  afhes  has  been  fo  great,  by  being 
more  ufed  than  formerlv,  that  it  is  difficult  for  farm- 
ers  on  the  fea  coaft  to  fupply  tliemfelve^  with  it  in  any 
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confiderabie  quantities.  Ten  loads  of  this  manure, 
on  poor  land,  will  produce  ordinarily  twenty- five 
bufhels  of  wheat,  which  exceeds  by  five  dollars  the 
expence  of  the  manure,  and  the  five  dollars  pays  for 
the  expence  of  labor  in  raifing  the  crop.  The  land 
is  then  left  in  a  ftate  for  yielding  a  crop  of  hay  of 
between  two  and  one  and  an  half  tons  per  acre,  which 
it  will  continue  to  do  for  a  great  number  of  years. 
In  fhort,  no  manure  has  been  found,  as  yet,  to  con- 
tinue fo  long  in  the  ground  as  afhes.  What  be 
the  refult  of  the  fiiil  manure  in  that  refped  is  un- 
certain. 

The  fcarcity  of  afhes  will  be  in  proportion  to  the 
fcarcity  of  wood  on  the  fea  coafts,  where  it  anfwers 
beft  for  a  manure,  and  in  a  few  years  cannot  proba- 
bly be  procured  in  any  conliderable  quantities.  I 
would  propofe  to  the  fociety  to  order  an  experiment 
to  be  made  as  a  fubflitute  for  this  article,  and  w^hich 
•will  be  of  the  fame  kind  of  manure  ;  which  is,  to  buy 
in  New- York  a  barrel  of  tlie  falts  of  lye,  which  it  is 
faid  will  coft  fifty  (hillings ;  let  a  bed  of  earth  be 
made  in  the  field  where  you  propofe  to  ufe  the  ma- 
nure; diiToive  this  barrel  of  falts  in  any  quantity  of 
water  which  fhall  be  thought  fuflicient  to  impregnate 
five  loads  of  dirt,  and  w^ith  a  w^atciing  pot  fprinkle 
your  bed  of  earth  ;  then  put  on  more  earth,  and  wa- 
ter the  fame  w^ith  the  diflolved  falts,  and  fo  on,  till  the 
whole  five  loads  partake  of  the  falts  in  as  equal  a 
manner  as  may  be  ;  perhaps  after  fome  days  it  will 
be  bed  to  remove  the  whole,  by  fliovelling  the  fame 
into  another  heap,  for  the  purpofe  of  mixing  it  more 
equally  ;  then  cart  the  whole  on  half  an  acre,  as  ma- 
nure for  wheat,  to  be  ufed  in  the  fame  manner  as  you 
would  the  five  loads  of  leached  afiies.  If  this  iuc- 
ceeds,  and  is  equal  to  five  loads  of  aflies,  it  will  be  a 
valuable  acquifition  to  the  farmer,  as  thefe  falts  may 
be  obtained  in  any  quantities  ;  the  expence  of  trani- 
portation  by  water  or  land  is  inconfiderable,  and 
will  finally  be  a  much  cheaper  manure  than  leached 
afhes.  This  experiment  might  be  tried  on  a  fmalier 
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fcale  ;  but  as  you  cannot  well  purchafe  a  lefs  quan- 
tity of  thofe  falts  than  a  barrel,  it  is  propofed  to  ufe 
fo  much  in  the  experiment,  which  will  fully  deter- 
mine its  relative  value  with  afhes. 

The  Manure  0/  Fifh. 

Experiments  made  by  uling  the  fifh  called  Men- 
haden, or  Mofbankers,  as  a  manure,  have  fucceeded 
beyond  expeclation,  and  v/ill  likely  become  a  fource 
of  wealth  to  farmers  living  on  fuch  parts  of  the  fea 
coalls  where  they  can  be  taken  with  eafe,  and  in 
great  abundance.  Thefe  ndi  abound  with  oil  and 
blood  more  than  any  other  kind  of  their  fize.  They 
are  not  ufed  for  food,  except  by  negroes,  in  the  £ng- 
liQi  Weil-India  iilands  ;  and  the  price  is  fo  low,  that 
it  will  not  anfwer  to  cure  them  for  market.  They 
are  eafily  taken  in  the  month  of  June,  when  they 
come  near  the  fliores  in  large  and  numerous  fchools. 
Thefe  fidi  have  been  ufed  as  a  manure  in  divers  ways, 
and  on  different  foils. 

ill.  In  dunging  corn  in  the  holes  :  put  two  in  a 
hill  in  any  kind  of  foil  where  corn  will  grow,  and  you 
will  have  a  good  crop.    The  Indians  on  the  fea  coafts 
ufed  to  dung  their  corn  with  wiikes  and  other  ihell  ' 
fifh,  and  with  filh  if  they  could  get  it. 

2d.  By  fp reading  thofe  fifn  on  the  ground  for 
grafs,  a  good  crop  is  produced  :  put  them  on  a  piece 
of  poor  loamy  land,  at  the  diftance  of  fifteen  inches 
from  each  other,  on  the  turf,  expofed  to  the  fun  and 
air,  and  oy  th^ir  putrefadion  they  fo  enrich  the  land, 
that  you  may  mov/  about  two  tons  per  acre.  How 
long  this  manure  will  iaii,  experience  has  not  yet  de- 
termined. 

3d.  An  experiment  was  made  the  lafi:  fiimmer  by 
,one  of  ray  near  neighbors,  Mr.  Jonathan  Tuthill,  in 
railing  vegetables  with  thisfifn  manure.  About  the 
firft  of  June,  he  carted  near  half  an  ox-cart  loud  of 
thofe  iiui  on  twenty  feet  fquare  of  poor  light  land, 
being  loam  mixed  with  fand.    The  filh  he  fpread  as 
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equally  as  he  could  by  throwing  them  out  of  the 
cart;  being  expofed  to  the  weather  they  were  fooii 
coniiinied  :  he  then  raked  oft  the  bones  to  prevent 
their  hurting  the  feet  of  the  children  who  might  go 
into  the  garden,  and  ploughed  up  the  piece,  and 
planted  it  with  cucumbers  and  a  few  cabbages.  The 
I'ealbn  was  extremely  dry,  and  but  very  tew  cucumbers 
were  railed  in  the  neighborhood,  except  what  grew 
on  thisfmall  piece  of  ground,  and  here  the  produc- 
tion exceeded  any  thing  that  had  been  known  ;  by 
his  own  computation  and  that  of  his  neighbors,  this 
twenty  feet  iquare  of  ground  produced  more  than  for- 
ty bufliels  of  cucumbers,  belides  fome  fine  cabbages. 
I  meafured  the  ground  myfelf,  and  make  no  doubt 
of  the  quantity  adjudged  to  have  grown  on  the  fame. 

Ey  putting  thefe  n(h  on  the  land  for  manure,  ex- 
pofed to  the  air  till  they  are  confumcd,  there  can  be 
no  doubt  that  a  coniiderable  part  of  the  manure  is 
loit  by  the  effluvia  which  palTes  off  the  putrified  fub- 
ftance,  as  is  evident  from  the  next  experiment. 

4th.  Mr.  Jofeph  Glover,  a  farmer  in  Suflblk  coun- 
ty, having  a  fmall  poor  farm,  for  a  few  years  pall 
has  gone  into  the  praclice  of  making  manure  with 
thefe  fifn  for -the  purpofe  of  enriching  his  land,  which 
is  a  loamy  foil,  dry,  and  in  parts  light.  Pie  firfh  carts 
earth,  and  makes  a  bed  of  fuch  circumference  as  will 
admit  of  being  nine  inches  thick  ;  he  then  puts  on 
one  load  of  fifli,  then  covers  this  load  with  four  loads 
of  common  earth  ;  but  if  he  can  get  rich  dirt,  he  then 
covers  it  with  fix  loads,  and  in  that  manner  makes 
of  fifh  and  earth  a  heap  of  about  thirty  loads  ;  the 
the  whole  mafs  foon  becoirics  impregnated  and  turns 
black.  By  experience  he  finds  tliat  fifteen  ox- cart 
loads  of  this  manure  is  a  fuCicient  dreffing  for  one  acre 
of  his  poor  land,  which  produces  him  thirty  bufliels  of 
the  bell  wheat  by  the  acre  ;  and  the  next  year  from 
the  fame  land  fown  with  clover  feed,  he  has  cut  four 
tons  of  hay,  which  he  computes  at  tvvo  loads  and  an 
half  by  the  acre.    The  expence  of  making  this  lu^i- 
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nure  where  the  fifh  are  plenty,  cannot  exceed  three 
Ihilhngs  per  ton,  and  is  the  cheapeft  manure,  confi- 
deriug  its  quality,  of  any  yet  known,  provided  it  is 
durable,  which  cannot  yet  be  determined.  On  fome 
parts  of  Long-liland  thofe  fifh  are  taken  in  feins,  and 
carted  fix  and  feven  miles  for  the  purpofe  of  manure, 
and  is  found  to  be  a  very  profitable  bufinefs. 

Mr.  Glover  relates  a  circumfiance  which  is  curious, 
and  confirms  fome  experiments  made  by  Doclor 
Priefl:ly,  and  at  the  fame  time  fiiews  that  you  derive 
lefs  benefit  from  thofe  fifii  when  expofed  to  the  air, 
than  when  covered  with  earth.  He  made  a  heap 
compofed  of  thofe  fifh  and  earth,  in  the  manner 
above  related,  near  a  fence  where  a  field  of  wheat 
was  growing  on  the  oppofite  fide.  The  wheat  near 
the  heap  foon  changed  its  colour,  and  grew  luxuri- 
ant ;  and  at  harveft  yielded  near  double  the  quantity 
to  the  other  parts  of  the  field.  He  is  confident  that 
the  wheat  could  derive  no  nourifiiment  from  the  heap 
or  compofi  by  its  being  wafned  by  rains  to  the  ground 
on  the  other  fide  of  the  fence  where  the  wheat  grew, 
and  could  be  efiecled  only  by  the  efilavia  arifing  from 
the  putrefadion  of  the  fifh,  and  abiorbed  by  the 
leaves  of  the  wheat. 


On  the  Raijing  of  Red  Clover  Seed. 
By  Ezra  L'Hommedieu,  Efq. 

RED  Clover  Seed  of  late  years  has  become  an  ar- 
ticle of  exportation,  by  which  the  price  has 
increafed,  and  the  produdion  become  very  profita- 
ble to  the  farmer.  More  red  clover  feed  is  carried 
to  market  from  Suffolk  county  than  from  the  whole 
ilate  befides.  It  is  not  uncommon  for  a  farmer  in 
that  county  to  fell  thirty  bufhels  of  this  feed  in  a  year 
which  in  many  inftances  brings  him  more  clear  pro- 
fit than  all  the  reft  of  the  produce  of  his  farm.  As 
the  raifing  of  this  feed  is  but  very  little  attended  to 
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jn  other  parts  of  the  flate,iniall  defcribe  the  manner 
of  raifing  it  in  that  county.  It  grows  befl  on  a  light 
fandy  foil,  on  a  light  loamy  foil,  or  on  a  foil  of  light 
loam  mixexi  withfand  ;  the  feed  is  collecled  both  from 
the  firft  crop  and  from  the  fecond  crop  ;  but  the 
laigefi:  quantity  is  procured  from  the  firlt  crop.  By 
fowing  clover  feed,  three  or  four  pounds  to  the  acre, 
on  light  loamy  foils  (where  you  fow  wheat  or  rye) 
which  yield  eight  or  ten  bufliels  to  the  acre,  the  red 
clover  will  not  be  profitable  to  mow,  but  (landing 
thin  on  the  ground,  the  heads  will  be  well  filled  \v\X\i 
feed  ;  thefe  fields  are  kept  up  the  next  year  till  the 
feed  is  collected  ;  when  you  perceive  about  on^  half 
of  the  field  to  have  changed  its  colour  by  the  drying 
of  the  clover  heads,  you  then  begin  to  colleci:  them, 
which  is  done  by  a  machine  invented  at  Brookhaven, 
in  SufiTolk  county.  It  is  drawn  by  a  horfe  and  guided 
by  a  man  or  boy,  who  will  collecT;  from  the  field  by 
this  means,  the  heads  of  clover  growing  on  five  acres 
in  one  day  :  the  price  of  colleding  is  two  fliillings 
and  fix-pence  per  acre.  This  machine  is  of  fimple 
confirudlion  ;  it  is  nothing  more  than  an  open  box 
of  about  four  feet  fquare  at  the  bottom,  and  about 
tW'O  feet  high  on  three  fides  ;  one  part,  which  we 
may  call  the  fore  part,  is  open  ;  on  this  part  is  fi.xcd 
fingers  fimilar  to  the  fingers  of  a  cradle,  about  three 
feet  long,  and  fo  near  together  as  to  break  oflf  the 
heads  from  the  clover  fiocks,  which  are  taken  be- 
tween thcfe  fingers  ;  the  heads  are  thrown  back  into 
the  box  as  the  horfe  walks  on.  The  box  is  fixed  on 
rm  axle-tree,  fupported  by  twofmall  wheels  of  about 
two  feet  diameter  ;  two  handles  are  fixed  to  the  box 
behind,  by  which  the  man  or  boy  at  the  fame  time 
he  guides  the  horfe,  lowers  or  raifes  the  fingers  of 
the  machine  fo  as  to  take  off  all  the  heads  from  the 
grafs  :  as  often  as  the  box  gets  full  of  heads,  they 
are  thrown  out,  and  the  horfe  goes  on  again. 

Another  infi:rument  is  ufed  for  colleding  hay-feed, 
which  is  called  a  cradle  ;  it  is  made  pf  a  piece  of 
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oak  board  of  about  eighteen  inches  long  and  teii 
broad  ;  about  nine  inches  of  this  board,  which  w6 
may  call  the  fore  part,  is  fa  wed  into  fingers  of  about 
nine  inches  long  ;  a  handle  is  fixed  into  the  b^ard  oil 
the  back  part,  almoil  at  right  angles,  inclining  to- 
wards the  fingers  ;  a  cloth  is  put  round  the  back 
part  of  the  board,  which  is  cut  rounding,  and  raifed 
on  the  handle  ;  this  colleds  or  keeps  from  fcattering 
the  heads  which  are  ftruck  off  from  the  grafs  by  this 
cradle  ;  different  fizes  are  ufed,  lefs  than  the  abov6 
defcribed,  for  women  and  children,  who  colled  large 
quantities  in  this  way. 

On  rich  lands  ordinarily  no  feed  is  raifed  from  the 
firfl  crop.  If  the  land  is  highly  manured,  or  other- 
wife  very  good,  the  firfl  crop  of  grafs  is  fo  thick  that 
it  yields  no  feed  worth  gathering  :  the  fecond  crop 
being  fliorter  and  thinner,  is  commonly  well  feeded. 
Sometimes  coniiderable  quantities  of  feed  is  gather- 
ed from  the  firft  crop,  on  the  land  where  the  wheat 
is  cut  the  fame  year  ;  the  flubble  prevents  the  clover 
from  growing  too  thick  to  produce  feed. 

The  fecond  crop  of  grafs  on  good  land  is  mowed 
fo  high  as  to  cut  off  the  heads  of  the  clover,  and  as 
little  of  the  grafs  as  poflible  ;  a  man  will  mow  two  or 
three  acres  in  this  manner  in  a  day.  The  time  of 
mowing  is  when  at  leafl  one  half  of  the  heads  are 
turned  or  become  dry  ;  it  is  then  raked  immediate- 
ly into  fmall  heaps  or  cocks,  of  the  quantity  of 
about  the  bignefs  of  a  large  corn  bafket. 

The  machine  ufed  for  colleding  this  feed,  and 
drawn  by  a  horfe,  is  feldom  made  ufe  of  in  colled- 
ing from  the  fecond  crop  ;  thofe  who  do  not  own  a 
machine,  fuppofe  the  expence  of  hiring,  with  the 
lofs  of  feed  trod  down  by  the  horfe,  and  levell- 
ed w^ith  the  wheels,  being  near  equal  to  the  expence 
of  mowing  the  fecond  crop. 

All  the  heads  of  clover,  in  what  manner  foever 
colleded,  ought  to  be  put  into  fmall  heaps  or  cocks 
in  the  field,  and  there  expofed,  that  the  hufk  may 
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rot  (which  generally  takes  about  three  weeks  in  Suf- 
folk county)  otherwiie  it  will  be  with  great  dillicul- 
ty  to  get  out  the  feed.  Some  attention  ought  to  be 
paid  to  theie  heaps  or  cocks,  lead  they  Ihould  rot 
too  much  next  the  ground  ;  it  will  fometimes  be 
neceffaiy  in  cafe  of  much  rain  to  turn  the  heap  ;  by 
rubbing  the  heads  in  your  hand  it  may  eafily  be  per- 
ceived when  the  hulk  is  fufiiciently  rotten.  When- 
ever it  is  found  the  heaps  are  fufficiently  rotted  and 
dry,  they  are  carted  into  the  barn,  and  whenever  it 
is  found  convenient  the  feed  is  threflied  out  on  the 
barn  floor,  and  cleaned  with  a  wire  riddle. 

The  greatell  yield  I  have  known  was  one  bufliel 
and  four  quarts  from  one  quarter  of  an  acre  of  land 
— but  this  produce  was  extraordinary.  This  feed  is 
fown  in  different  quantities,  according  to  the  rich- 
nefs  of  the  foil,  and  the  ufe  that  is  propofed  to  be 
made  of  the  grafs.  If  feed  is  to  be  colleded  from 
the  firft  crop,  the  clover  feed  is  generally  fown  with 
tlie  wheat  on  lands  which  produce  from  eight  to 
twelve  bufliels  by  the  acre.  The  grafs  on  fuch  lands 
will  not  be  too  thick  to  produce  feed  from  the  firft 
crop.  Some  farmers  inllead  of  fowing  the  clover 
feed  on  fuch  grounds  at  the  time  of  fowing  their 
wheat,  fow  it  the  laft  of  February  or  the  firil  of 
March,  on  a  light  fnow.  If  your  land  be  rich,  and 
you  mean  to  fow  the  firfl:  crop  and  colledl  feed  from 
the  fecond,  eight  pounds  is  not  too  much  to  put  on 
one  acre.  If  this  is  all  fown  at  the  time  of  fowing 
theAvheat,  it  may  be  killed  with  the  winter  ^  if  it  is 
not,  fo  much  grafs  commonly  injures  the  crop  of 
wheat  ;  if  it  is  all  fown,  the  lafl  of  February  or  the 
firlt  of  March,  and  a  dry  feafon  fhould  follow,  while 
the  roots  are  young  and  tender,  then  the  crop  of 
grafs  will  be  loft.  1  have  found  it  the  fafeft  way,  to 
fow  one  half  the  clover  feed  propofed  for  an  acre,  at 
the  time  you  fow  the  wheat,  and  the  other  half  on 
the  fame  land  in  the  laft  of  the  winter  or  the  firft  of 
the  fpring. 
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Some  farmers  a  little  before  they  cart  out  their 
dung  from  their  cow-yards  to  dung  wheat,  fcatter 
the  heads  of  clover  all  over  the  yard,  fufficient  to 
feed  the  land  they  propofe  to  dung  ;  the  clover 
heads  being  trodden  into  the  dung  by  the  cattle, 
and  othervvife  mixed  by  carting  out,  fpreading  and 
ploughing  in  the  dung,  the  feed  comes  up  exceeding 
well,  and  being  deeply  rooted  is  not  fubjed  to  in- 
jury by  drought  or  frofts.  The  only  objection  to 
this  mode  is,  that  the  quantity  of  grafs  is  apt  to 
burt  the  crop  of  wheat* 


Observations  on  the  Hessian  Fly. 
By  Jonathan  N.  Havens,  Efq, 

THE  infed,  now  univerfally  known  by  the  name 
of  the  Heffian  fly,  was  firft  perceived  an  Shel- 
ter-Ifland,  and  the  adjacent  parts  of  Long  Ifland,  as 
far  eaflward  as  that  ifland,  a  little  before  the  harveft 
of  the  year  eighty-fix,  and  appeared  to  have  come 
from  the  v/efl:  end  of  Long-Ifland,  in  a  gradual  pro- 
grefs  of  between  twenty  and  thirty  miles  in  a  year* 
Before  the  harveilin  this  feafan,  the  fpecies  appeared 
to  be  few  in  number,  but  in  the  fall  next  following, 
it  was  found  to  have  greatly  increafed,  and  appeared 
in  great  numbers  on  the  green  wheat,  and  w^as  ob- 
ferved  to  do  mofl.  injury  to  that  which  had  been  mofl: 
early  fown.  At  this  time  the  nature  of  the  infect 
and  its  various  transformations  were  very  little  un- 
derftood  by  people  in  that  part  of  the  country.  It 
was  currently  reported  in  the  winter  following,  that 
the  fly  was  to  be  found  in  great  numbers  in  the  wheat 
in  flieaf ;  from  whence  it  was  concluded  that  it  mufl: 
neceflarily  have  fome  immediate  dependence  upon 
the  wheat  in  grain,  either  for  food,  or  in  fome  other 
manner  for  the  prefervation  of  its  fpecies.  This  opin- 
ion was  fuppofed  to  be  confirmed  by  the  appearance 
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of  a  fmall  quantity  of  bran  which  would  fall  out  of 
many  fheaves  of  wheat  when  they  were  fhaken  ;  but 
notwithflanding  this  appearance,  it  was  fuiiicienrly 
evident,  upon  a  more  careful  examination,  that  this 
opinion  mult  neceiiarily  be  erroneous  ;  and  that  this 
infedl,  which  was  affirmed  to  be  the  Heffian  fly, 
could  have  no  relation  to  that  which  was  found  to 
"be  fo  injurious  to  the  w^heat  when  growing  in  the 
field.  Repeated  ohfervations  were  made  at  that  time 
by  a  gentleman  of  Shelter-lfland  and  myfelf,  to 
afcertan^i  the  fadt,  whether  there  was  any  connexion 
between  thefe  two  fpecies  of  infcds,  and  whether 
the  infed  which  was  upon  the  wheat  in  flieaf  did  in 
reality  any  mifchief  to  the  grain.  When  the  fneaves 
of  wdieat  were  fliaken,  there  fell  out  a  fmall  white 
infed  which  very  much  refembled  the  one  commonly 
called  a  bookloufe  ;  this  as  it  grew  larger  appeared 
gradually  to  turn  of  a  brown  colour,  and  to  have 
wings,  but  not  to  undergo  any  regular  transformation 
like  many  other  fpecies  of  infects  ;  and  at  lail  it  ap- 
peared to  become  a  fmall  black  liy.  There  was  no 
other  fpecies  except  this  which  could  be  imagined 
to  be  the  Heffian  fly,  and  this  did  not  appear  to 
derive  any  nouriffiment  from  the  grain  ;  it  was  mofl: 
probable  that  it  was  fome  kind  of  infect  which  w^as 
brought  in  with  the  wheat  from  the  field,  and  only 
harbored  during  the  winter  feafon  in  the  ftraw,  and 
might  perhaps  have  been  eaflly  difcovered  before  if 
the  wheat  had  been  examined.  The  appearance  of 
bran,  which  fell  from  the  Iheaves,  we  fuppofed  ought 
rather  to  be  accounted  for,  as  proceeding  from  mice 
or  weazles,  or  fome  other  caufe  of  the  like  nature^ 
It  will  be  impoffible  in  an  account  intended  to  be  fo 
concife  as  the  prefent,  to  relate  every  minute  parti- 
cular ;  it  was,  how^ever,  fuffixicntly  obvious,  both 
from  the  lliape  of  this  fpecies  of  infect,  and  from  every 
other  attending  circumltance,  that  it  could  have  no 
connexion  with  ihe  infe6l  which  had  been  found  on 
the  wheat  in  the. field,  and  this  opiivlon  u^s  abund- 
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antly  confirmed  by  fucceeding  obfervations.    In  the 
fpring  of  the  year  eighty-feven,  the  infedl  in  the 
field,  and  which  proved  to  be  the  real  Heffian  fly, 
multiplied  fo  extremely  fall:  on  the  green  wheat, 
that  at  the  enfiiing  harveft  many  fields  were  aimoft 
wholly  deilroyed  ;  and  in  the  fall  of  that  feafon  the 
wheat  then  growing  fuffered  as  great  irj  jury  as  wheat 
had  done  before  in  the  fpring  ;  and  the  harveft  next 
enluing,  which  was  in  the  year  eig'ny-eight,  w^as  cut 
off  almoft  univerfally.    The  kinds  of  wheat  thea 
mod  generally  in  ufe  among  farmers  in  that  part  of 
the  country,  were  the  red-bald,  and  the  fpring  or 
fummer  wheat  ;  both  of  thefe  were  equally  affecled  : 
Rye,  the  lefs  affeded  in  genera],  was  in  many  places 
much  injured  ;  and  what  appeared  mofi.  finguiar,  was, 
that  a  piece  of  fummer  barley,  belonging  to  the  gen- 
tleman before  alluded  to,  was  about  that  time  wholly 
cut  off.    After  fo  general  a  deilrudion  of  wheat  for 
two  fucceflive  harvefis,  farmers  began  to  turn  their 
attention  to  raifing  rye,  and  that  kind  of  grain  was 
in  general  fown  in  the  fall  of  the  year  eighty-eight, 
except  in  fome  few  inilances  where  the  beaided 
wheat  had  been  obtained  :  and  at  the  enfuin^^  har- 
veft  in  the  year  eighty-nine,  the  infedl  appeared  to 
be  gone.    In  the  fall  of  the  year  eighty-niiie,  the 
feveral  forts  of  bearded  wheat  were  pretty  generally 
introduced,  and  the  harveft  next  following,  which  wa$ 
in  the  year  ninety,  was  in  general  very  fine,  and  very 
few  of  the  infecfl  were  to  be  feen.    This  fuccefs,  which 
enfued  in  confequence  of  the  introduclion  of  bearded 
wheat,  gave  great  encouragement  to  farmers,  and  in- 
duced them  to  fuppofe  that  the  railing  of  iliar  \'y:t 
of  v;heat  alone,  without  any  other  precaution,  would 
in  future  prove  an  efieclual  remedy  againft  the  de- 
flrudion  occafioned  by  the  Hefiian  fly,  but  experi- 
ence f)on  after  difcovered  this  to  be  a  mifiake  ;  for 
•  notwithllanding  the  ufe  of  that  kind  of  whear,  the 
fly  again  increaied  in  the  iaft  year,  fo  as. to  be  found 
in  great  numbers  in  manv  places,  which  could  be  at- 
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tribated  to  no  other  caufe  except  this — that  the  wheat 
had  been  Town  fo  early  in  the  fall  preceding,  as  to 
afford  It  an  opportunity  to  increafe.  It  may  not  be 
improper  here  to  remark,  that  lowing  wheat  early  in 
the  fall,  is  a  circumRance  very  neceflary  to  be  at- 
tended to  on  Long-Ifland,  that  the  wheat  may  ob- 
tain a  good  growth  before  the  cold  weather,  and  be 
lefs  liable  to  be  injured  by  the  fevere  frofts  which 
frequently  happen  in  the  winter  feafon  when  the 
ground  is  not  covered  with  fnow.  From  this  con- 
cife  view  of  the  firft  appearances,  increafe  and  de- 
cline of  this  fpecies  of  infed;  in  this  part  of  the 
country,  and  its  revival  again  in  the  laft  year,  it 
\vill  appear,  that  bald  and  fummer  wheat  w^ill 
continue  and  multiply  the  fpecies,  until  the  grain  is 
deftroyed  ;  that  on  the  contrary,  rye  and  the  various 
kinds  of  bearded  wheac  will  foon  reduce  them  to  an 
inconliderabie  number  ;  but  that  bearded  wheat  alone 
will  not  have  that  good  effedl  unlefs  it  be  attended 
with  the  circumftance  of  being  fown  late  ;  and  that 
the  idea  which  has  been  pravalent  in  many  parts  of 
the  country,  that  there  exifts  fome  principle  in  the 
nature  of  the  in  fed  itfelf,  which  v/ill  eaufe  it  to  de- 
cline, or  wholly  difappear,  in  any  particular  place, 
after  it  has  prevailed  there  for  three  fucceflive  years, 
is  an  opinion  which  experience  has  fhewn  to  be  er- 
roneous ;  and  that  the  better  opinion  is,  however,  un- 
favorable it  may  be  to  the  profperity  of  our  country, 
that  the  changes  to  which  the  Ipecies  isfubjedl  with 
refpecl  to  number,  can  only  arife  from  unfavorable 
feafons,  or  from  the  v;ant  of  proper  food  for  fublift- 
ence.  When  this  infed  firft  began  to  prevailin  the 
manner  as  above  related,  I  conlidered  it  as  a  matter 
of  importance  to  afcertain  its  nature  and  mode  of 
propagation,  and  the  number  of  generations  it  pall- 
ed through  in  a  year,  and  in  the  two  years  above 
mentioned,  in  which  it  proved  fo  generally  deftruc- 
tive  to  wheat,  I  made  a  variety  of  experiments  and 
obfervations  on  that  fubjed  ^  and  from  fome  of  thefe, 
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I  was  at  firft  inclined  to  fuppofe  that  there  might  be 
three  generations  of  the  inled-  in  a  year ;  but  after- 
wards, upon  further  examination,  it  appeared  fuffi- 
ciently  evident  that  there  could  be  but  two  ;  and  in 
this  opinion  I  have  been  more  fully  confirmed,  fince 
I  have  had  an  opportunity  of  making  repeated  ex- 
aminations into  the  nature  of  the  infed  in  the  lad 
year.  The  refult  of  thefe  ohfervations  has  been,  that 
the  Heilian  fly  is  an  infecl  vi^hich  has  no  dependence 
upon  the  wheat  in  grain,  either  for  food,  or  as  a  place 
in  which  lo  depofit  any  nit  or  egg  for  the  preferva- 
tion  of  its  fpecies  ;  but  is  in  the  winter  feafon  a 
chryfalis,  and  remains  through  the  w^hoie  winter  in 
the  field,  on  the  green  wheat,  without  fuffering  any 
apparent  injury  from  frofb  or  fnow,  and  is  transform- 
ed into  a  fly,  as  foon  as  the  weather  becomes  warm 
enough  in  the  fpring.  The  time  when  this  trans- 
formation will  begin,  appears  to  depend  upon  a  cer- 
tain degree  of  heat  in  the  atmofphere  continued  for 
fome  length  of  time,  and  will  therefore  vary  in  the 
fame  climate  or  part  of  the  country  in  different  years, 
according  as  the  feafon  in  the  fpring  of  the  year  may 
be  more  or  lefs  forward,  and  will  very  probably,  for 
the  fame  reafon,  vary  much  more  confiderably  in  dif- 
ferent climates  or  parts  of  the  country  in  the  fame 
year;  but  although  this  transformation  appears  to  be 
elfeded  by  a  certain  degree  of  heat,  yet  it  is  far  from 
being  univerfal  in  the  whole  fpecies  at  the  fame  tirft^, 
but  continues  according  to  the  befl:  ohfervations  that 
I  have  been  able  to  make  about  three  weeks.  This 
variety  in  the  time  of  making  this  transformation  in 
the  fpring  of  the  year,  under  the  fame  circumftances 
with  refped  to  heat,  and  in  the  fame  feafon,  can 
perhaps  be  accounted  for  in  no  other  way  than  by 
fuppofing  that  it  mull  proceed  from  fomething  pecu- 
liar in  the  confl:itution  of  the  infecl  itfelf ;  for  it  feems 
not  very  probable  that  it  fhould  be  occafioned  by  the 
different  times  in  v/hich  the  infect  may  have  become 
a  chryfalis  in  the  fall  next  preceding,  after  it  has 
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been  under  the  fnow,  and  fubjeded  to  froft  daring  the 
\vhole  winter.    In  the  year  eighty-ieven,  this  trans- 
formation began  about  the  iixtecnth  of  April,  and 
ended  about  the  firft  of  May  ;  and  this  I  believe  may 
be  confidered  as  the  ufual  time  of  its  commence- 
ment and  continuance  on  the  eaftern  parts  of  Long- 
Ifland,  and  perhaps  on  thofe  parts  of  the  continent 
\vhich  are  adjacent.    The  fly  difengages  itfelf  from 
the  wheat  by  boring  a  fmall  round  hole  through  the 
brown  cafe  in  which  it  is  enclofed,  and  through  the 
leaf  of  the  wheat  jud  oppofite  to  the  place  where  it 
is  lodged,  and  this  hole  may  be  eahly  difcovered  as 
long  as  the  ftubble  remains  entire.    Whenever  the 
fiy  has  been  hatched  in  the  houfe,  it  always  comes 
forth  from  its  brown  cafe,  wrapt  in  a  thin  white  fkin, 
which  it  foon  breaks  and  is  then  at  liberty,  and  there 
is  every  reafon  to  fuppofe  that  the  fame  effed  is  pro- 
duced in  the  field.  The  fly,  very  foon  after  it  comes 
out,  is  prepared  to  fpread  itfelf  in  the  field  where  it 
lias  lain  during  the  winter,  or  take  its  flight  to  more 
didant  places  in  fearch  of  wheat  on  which  to  lay  its 
eggs  or  maggots ;  and  it  is  at  this  time  that  it  has  an 
opportunity  of  going  on  to  fummer  wheat,  which 
•would  otherwife  efcape  without  being  injured.  The 
great  variety  in  the  time  of  its  firfl;  coming  out,  pro- 
duces the  like  variety  in  the  time  of  its  depofiting 
the  maggot  on  the  wheat,  but  this  1  fuppofe  may  be 
generally  placed  between  the  20ch  of  April  and  the 
icth  of  May  ;  but  this  period  of  time,  like  the,  for- 
mer mufl:  neceflarily  be  regulated,  with  refpedl  to  its 
comm.encement  and  continuance,  by  the  feafon  ;  and 
may  perhaps  be  affected  by  bad  weather  and  unfa- 
vorable winds,  which  may  benumb  the  fly  and  pre- 
vent it  from  taking  its  flight.    It  is  fuppofed  that  the 
fly  in  its  progrefs  from  one  place  to  another,  and  on 
fields  of  wheat,  is  inclined  to  keep  in  fmall  fwarms ; 
and  this  opinion  appears  probable  from  this  circum- 
llance,  that  fome  fields  of  wheat  are  frequently  much 
more  injured  than  others  which  are  not  far  diftant. 
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and  the  fame  field  is  frequently  injured  in  fmall 
patches  whilft  other  parts  appear  in  fome  meafure  to 
have  efcaped.  The  maggot  is  properly  the  firft  ftate, 
or  mode  of  exiftence,  with  the  infe6l ;  for  although 
it  appears,  at  nril,  to  refemble  an  egg,  yet  I  am  in- 
clined to  believe  that  the  fly  is  viviparous,  for  I  never 
could  difcover  that  any  transformation  took  place, 
from  an  egg  to  a  maggot.  It  is  always  found  between 
the  lowed  part  of  the  leaf  of  the  wheat,  and  the 
part  which  forms  the  main  ilalk  or  ftraw%  to  the  lat- 
ter of  which  it  clofely  adheres ;  and  is  generally 
within  the  outiide  leaf,  fo  as  to  lie  as  near  the  root  as 
poffibie  ;  but  to  this  there  are  fom.e  few  exceptions ; 
for  it  is  fometimes,  though  very  rarely,  to  be  found 
a  little  above  the  upper  joints  ;  but  inflances  of  its 
being  very  far  from  the  root  are  fo  rare,  that  I  never 
could  find  but  one  or  two  which  lay  above  the  high- 
eft  joint.   It  refembles  at  firfl  a  very  fmall  white  nit, 
and  as  it  grows  larger,  becomes  a  lluggifh,  and  al- 
moft  inanimate  maggot,  of  a  white  colour,  and  ca- 
pable of  very  little  perceivable  motion.  In  this  ftate, 
the  proper  and  moft  natural  food  of  the  infed,  is  the 
fap  or  juice  of  that  kind  of  green  wheat  which  has 
the  moft  dehcate  ftraw  ;  next  to  this  may  be  ranked 
the  feveral  kinds  of  wheat  whofe  ftraw  is  more  firm 
and  folid,  fuch  as  the  various  forts  of  bearded  wheat, 
and  the  great  red-bald,  or  red-chaff  wheat ;  and  next 
to  this  may  be  ranked  rye  ;  with  refpecl  to  barley, 
I  have  not  had  information  from  different  parts  of  the 
country,  but  from  the  inftance  above  recited,  I  am 
inclined  to  beheve,  that  as  a  food  which  is  agreeable 
to  the  infecl,  it  ought  to  be  ranked  with  rye,  if  not 
before  it.    Some  have  affirmed,  that  the  maggot  has 
been  found  on  oats,  but  I  never  could  difcover  any 
on  that  kind  of  grain.    The  manner  in  which  the 
maggot  obtains  the  fap,  or  juice  of  the  grain,  appears 
to  be  altogether  by  fuclion,  which  is  very  probably 
performed  through  fome  very  fine  and  imperceptible 
tubes.    It  appears  deftitute  of  any  faculty  of  cor- 
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roding  the  folid  part  of  the  ftraw  ;  and  as  it  grows  lar- 
ger its  whole  body  indents  the  ftravv,  and  prevents 
the  rife  of  the  fap,  and  the  grain  either  falls  down, 
or  periflies  before  it  has  grown  to  be  of  any  confider- 
able  height.  The  fize  of  the  maggot  when  full  grown, 
and  the  time  neceffary  to  complete  its  growth,  de- 
pend in  a  great  degree  on  the  quantity  of  nouriih- 
ment  it  may  obtain  from  the  grain,  and  the  number 
of  maggots  that  may  happen  to  be  on  one  ftraw. 
This,  according  to  the  bell  of  my  ohfervations,  is 
fomewhere  between  four  and  fix  weeks,  which  will 
bring  the  time  in  which  its  growth  will  generally  be 
completed,  to  be  in  the  firfl  part  of  June.  But  here 
the  feveral  caufes  of  variety  in  the  time  of  its  being 
laid  in  the  wheat,  and  of  its  completeing  its  growth, 
both  confpire  to  render  this  time  fo  various,  that 
fome  will  be  full  grown,  and  others  transformed  in- 
to a  chryfalis,  whilft  others  are  fmall  ;  and  this  cir- 
cumftance  has  no  doubt  led  many  Ikilful  obfervers 
to  fuppofe,  that  there  are  two  complete  generations 
of  the  infed:  before  harveft.  From  this  account  of 
the  maggot  it  will  be  obvious,  that  this  is  the  ftate 
in  which  the  infedt  deftro^^s  the  grain  ;  for  as  foon  as 
it  has  obtained  its  growth,  it  is  transformed  into  a 
chryfalis  of  a  dark  brown  colour,  in  which  ftate  it 
requires  no  further  nourifhment,  and  appears  then  to 
do  no  other  mifchief  to  the  grain,  than  what  may 
arife  from  indenting  the  ftraw.  The  chryfalis  is  the 
fecond  ftate,  or  mode  of  exiftence,  which  the  infed: 
aflumes,  and  is  that  in  which  it  is  moftly  obferved. 
It  is  found  in  this  ftate  in  the  time  of  harveft,  and 
when  the  grain  is  gathered,  remains  in  the  ftubble 
until  it  is  transformed  into  a  fiy  :  But  to  this  there 
are  fome  few  exceptions ;  for  thofe  which  are  fome- 
times  in  the  upper  joints,  and  may  happen  to  be  fo 
high  as  to  be  above  the  fickle  or  cradle  when  the 
grain  is  gathered,  will  of  courfe  be  gathered  with  it, 
and  muft  always  go  with  the  ftrav/,  becaufe  they 
adhere  too  clofely  to  it,  to  be  beaten,  or  threftied 
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off,  without  being  deftroyed.  The  length  of  time 
for  which  the  infe6l  will  continue  a  chryfalis  in  the 
fummer  feafon,  is  no  doubt  regulated  in  a  great 
degree  by  the  quantum  of  heat  which  it  may  enjoy 
in  that  lituation*  For  this  reafon  it  is  very  pro- 
bable, that  in  different  parts  of  the  country,  and 
in  different  expofures  to  the  fun,  this  period  of  time 
may  vary  very  confiderably  ;  but  though  different 
degrees  of  heat  may  produce  this  effed.  yet  this  mult 
be  underftood  to  be  within  certain  limits  ;  for  the 
chryfalis  can  endure  but  a  very  fmail  degree  of  heat 
beyond  that  which  is  ufual  in  its  natural  fituation  in 
the  field.  Befides  thefe  effeds  proceeding  from  heat, 
I  am  inclined,  for  feveral  reafons,  to  fuppofe  that 
different  degrees  of  moillure  will  produce  effedls  of 
alimilar  nature,  i.  Becaufe  the  chryfalis  will  perifh, 
when  expofed  to  the  rays  of  the  fun,  in  fuch  manner 
as  to  become  very  dry,  and  have  all  its  natural  moif- 
ture  exhaled.  2.  Becaufe  the  fly  when  hatched  in 
the  houfe,  where  the  chryfalis  has  been  kept  more 
dry  than  in  the  open  air,  will  always  come  forth  very 
feeble  and  will  never  acquire  that  life  and  adivity 
which  it  muff  be  fuppofed  to  have  in  the  field.  3.  Be- 
caufe there  is  reafon  to  believe,  that  too  great  a  de- 
gree of  moifture  will,  in  this  cafe,  produce  effeds 
fimilar  to  thofe  which  muff  arife  from  too  fmall  a 
degree  of  heat.  Although  it  will  prove  fatal  to  the 
chryfalis,  to  be  expofed  to  any  degree  of  heat,  beyond 
that  which  is  ufual  in  the  open  air  in  the  fummer 
feafon,  yet  cold  and  wet,  even  in  the  greateff  ex* 
tremes  ever  known  Jn  our  climate  in  the  winter  fea- 
fon, appear  to  affed  it  no  otherwife,  than  to  continue 
it  in  the  fame  ffate,  and  prevent  its  transformatioa 
into  a  fly,  until  it  can  again  enjoy  that  degree  of  heat 
and  moifture  which  is  moO:  agreeable  to  its  conftitu- 
tion.  Thefe  circumftances  render  it  diflicult  to  af- 
certain  with  precifion,  the  length  of  time  that  the 
infed  will  continue  a  chryfalis  during  the  fummer 
feafon.    But  from  the  beff  obfervations  I  have  been 
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able  to  make,  it  is  not  lefs  than  two  months,  and  may 
be  prolonged  to  a  much  longer  time  by  any  of  the 
caufes  before  mentioned.  All  thefe  feveral  caufes  of 
variety  in  the  time  of  its  continuing  in  this  Hate, 
together  with  the  various  times  in  which  it  is  firft 
formed  into  a  chryfalis  in  the  month  of  June,  con- 
fpire  to  render  the  period  of  time  in  which  it  makes 
its  next  transformation  into  a  fly,  much  longer  than 
any  of  the  other  periods  of  time  in  which  the  infed: 
makes  its  feveral  transformations.    It  generally  be- 
gins about  the  20th  or  25th  of  Augufl,  and  continues 
in  a  greater  or  lefs  degree  through  the  whole  month 
of  September,  but  by  far  the  greater  part  of  the  fpe- 
cies  are  without  doubt  transformed  into  a  fly,  in  the 
firfl;  part  of  this  latter  month.    This  appears  fufli- 
ciently  evident  from  this  conlideration,  that  wheat, 
fown  early  enough  in  the  feafon  to  be  up  in  the  firfl: 
week  in  September,  will  generally  be  dellroyed  ;  and 
on  the  contrary  when  it  is  fown  fo  late  as  not  to  be 
up  until  fome  time  in  Odober,  it  will  in  a  great  mea- 
fure  efcape.    1  have  fuppofed  this  transformation  to 
take  place,  between  the  20th  of  Augufl:  and  the  ifl: 
of  Odober,  but  this  ought  no  doubt  to  be  underflood 
with  fome  exceptions  ;  for  it  is  very  probable  that  in 
fome  few  inftances,  and  in  fome  particular  fltuations 
with  refpecl  to  heat  and  moifl:are,  it  may  begin  fome- 
what  fooner  ;  and  on  the  contrary,  if  the  weather 
Ihould  prove  moderate  in  the  month  of  October,  there 
is  no  reafon  to  doubt  but  that  it  may  continue  in  fome 
degree  through  the  greater  part  of  that  month.  A 
refledion  will  here  naturally  arife  from  the  foregoing 
account,  that  nature  appears  to  have  fixt  this  trans- 
formation to  commence  with,  and  continue  through 
the  whole  of  that  feafon  of  the  year,  which  is  mofl: 
proper  for  fov/ing  wheat.    The  fly  is  the  third  and 
lail  flate  of  the  infed,  and  completes  what  I  have 
here  termed  one  generation.    It  very  much  refem- 
bles  the  mofchetto,  except  that  it  is  much  fmaller 
and  has  a  fliort  bill.    1  never  could  difcover  that  it 
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preyed  upon  the  wheat,  and  very  probable  that  it 
requires  no  other  nourifhment  than  what  it  may  ob- 
tain from  dew  or  moiilure.  It  is  of  a  texture  fo  deli- 
cate, as  to  be  injured  or  dellroyed  by  the  flighted  ac- 
cident. Soon  after  it  becomes  a  fly,  it  again  lays  the 
maggot  on  the  wheat  fown  in  the  fall  ;  and  if  this  is 
not  up  at  the  particular  time  the  fly  requires  it,  the 
maggot  mull  be  in  great  meafure  lolt,  and  the  fpecies 
reduced  to  a  fmali  number.  It  is  diiiicult  to  dif- 
cover  for  what  length  of  time  the  infecl  will  continue 
a  fly  in  its  natural  iituation  in  the  field  :  in  all  in- 
fiances  where  it  has  been  hatched  under  cover,  or  in 
glafTes  provided  for  that  purpofe,  it  has  foon  perilhed  ; 
and  if  we  may  reafon  by  way  of  analogy  from  the 
cafe  of  other  infed;s3  there  is  little  reaibn  to  doubt, 
but  that  the  time  of  its  continuance  muil  be  very 
(hort.  The  maggot  generally  proves  more  dellri.ic«=. 
tive  to  wheat  in  the  fall  of  the  year  than  in  the 
fpring  ;  and  before  cold  weather  is  transformed  into 
a  chryialis,  in  whicli  ilate  it  is  prepared  to  remain 
during  the  winter,  and  in  the  fpring  v;iil  again  be 
transformed  into  a  liy  :  which  completes  two  gene- 
rations of  the  infecl  in  one  year. 

It  may  iiot  be  improper  here  to  mention  ibme  few 
experiments  and  obfervations  which  I  have  made  6u 
this  fubjed.  ;  all  of  which  appear  to  coniirm  the 
foregoing  opinion  rcfpecting  the  number  of  gene- 
rations  v,7hich  this  infecl  p^ifes  through  in  a  year, 
A  number  of  the  chryfalis  gathered  frori  the  v/heiit, 
sbout  the  middle  of  laft  June,  were  kept  in  the 
houfe  in  gJaiTc5,  and  in  a  fituation  where  they  were 
not  cxpofed  to  the  rays  of  the  fun,  and  a  part  of 
thofa  were  transformed  into  a  fiy  between  the  icth 
and  13th  of  September  ;  and  a  num.oer  of  other* 
gathered  from  the  flubble  after  hatvefl,  and  placed 
in  the  fame  fituation,  became  a  fiy  about  the  fame 
time.  The  remainder  of  thofe,  which  were  not 
transformed  into  a  fly  at  that  time,  continued  in  the 
fame  date  until  the  weather  became  too  cold  fbr 

M, 


82 


Obfervations  on  the  HeJJtan  Fly. 


them  to  make  their  transformation.  In  the  year 
eighty-l'even,  I  made  experiments  of  a  fimilar  nature, 
with  only  this  difference,  that  the  chryfahs  was  ex- 
pofed  to  the  rays  of  the  fun  in  fuch  manner  that 
the  heat  would  not  be  too  violent,  and  in  this  cafe, 
a  few  of  them  were  transformed  into  a  fly,  as  early 
as  the  middle  of  Auguft.  It  mult  however  be  ob- 
lerved,  that  in  all  experiments  made  in  this  manner, 
there  is  reafon  to  fuppofe  fome  degree  of  uncertain- 
ty, becaufe  the  chryfahs  is  removed  from  its  natural 
iltuation  :  for  this  reafon  I  have  always  fuppofed, 
that  the  beft  method  to  arrive  at  truth  on  this  fub- 
jed,  is  to  examine  the  progrefs  of  the  infecl  in  the 
field  ;  and  with  this  view  I  examined  the  ftubble  of 
a  field  of  wheat,  w^here  great  numbers  of  the  infedt 
were  to  be  found,  as  often  as  twice  in  a  Vv'eek,  from 
the  ill  of  September  until  the  14th  of  November  in 
the  lafl:  fall,  and  found  them  continually  to  diminiih 
in  number,  but  that  there  w^ere  fliil  fome  few  of  the 
chryfalis  remaining.  Thefe  1  have  fuppofed  mufl 
either  beconfidercd  as  fome  fevy  which  were  anoma- 
lous, and  never  intended  by  nature  to  undergo  an}s; 
transformation  ;  or  elfe  it  moil  be  concluded,  that 
many  of  thofe  which  become  a  chryfalis  late  in  the 
month  of  June,  will  remain  in  that  ftate  for  fo  long 
a  time,  that  the  weather  vvill  become  too  cold  for 
them  to  be  transformed  into  a  fly  in  the  fall,  and 
then  they  mufl  necefllirily  continue  in  that  fl:ate 
through  the  winter,  until  it  becomes  warm  enough 
in  the  fpring  :  and  if  this  latter  conclufion  be  con- 
fident with  truth,  it  will  follow,  ,that  fo  far  as  re- 
fpecls  thefe,  there  can  only  be  one  generation  in  a 
year.  It  is  an  opinion  entertained  by  many,  that 
there  are  three  generations  of  this  infed  in  a  year  ; 
but  in  anfwer  to  this,  I  fhall  only  obferve,  that  in- 
dependent of  what  has  been  before  faid  on  this  fub- 
jed.  this  opinion  mufl:  appear  improbable  from  this 
coniideration — that  if  we  fuppofe  three  generations 
in  a  year,  it  wdll  foilovv,  that  the  infed  will  be  twice 
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a  fly  before  harveft,  and  the  fecond  time  of  its  being 
a  fly  mull  happen  when  the  wheat  is  in  the  milk,  or 
very  near  it ;  at  which  time  it  is  fo  large  and  rank, 
and  fo  foon  after  changes  its  colour  and  becomes 
dry,  that  the  maggot  which  mufl:  then  be  laid  in  it, 
would  not  have  fuiiicient  time  to  complete  its  growth, 
and  would  therefore  perifh,  and  in  the  fall  of  the 
year  the  inled  would  difappear.  Others  are  of  opin* 
ion,  that  there  is  fo  great  a  variety  in  the  transform- 
ations of  this  infedl,  that  it  may  be  found  in  all  its 
different  dates,  at  all  times  in  the  year,  excepting 
in  the  cold  v/eather,  or  in  the  fpring.  From  what 
has  been  before  obferved  on  this  fubject,  it  appears, 
that  this  opinion  may  very  probably  be  true,  fo  far 
as  it  refpeds  the  month  of  September,  and  a  part 
of  Odlober,  and  poffibly  wath  refpedl  to  the  latter 
part  of  May,  if  the  fly,  which  is  hatched  in  the 
fpring,  fliould  continue  until  that  time  ;  but  cannot 
be  applied  with  propriety  to  June  and  July,  in  which 
months  I  have  fuppofed  that  the  infedl  does  not  exiil 
in  the  flate  of  a  fly.  It  is  probable  that  this  opin- 
ion may  have  arifen  from  thefe  circumftances ;  that 
there  are  feveral  fpecies  of  gnats,  or  flies,  which 
may  very  eaiily  be  miftakenfor  the  Heflianfly  ;  and 
that  in  examining  wheat,  to  difcover  v^^hether  the 
infed  is  transformed  into  a  fly,  it  is  very  difficult  to 
diltinguifli  the  fliells  of  the  chryfalis  which  have  lain 
in  the  wheat  during  the  winter,  from  thofe  of  the 
next  generation  which  has  fucceeded  them  in  the 
fpring  and  fumraer  following ;  and  this  latter  circum- 
ftance,  without  great  care,  will  be  a  fource  of  per- 
petual miftake  and  error  to  thofe  who  may  examine 
into  the  nature  of  the  infed,  and  is  perhaps  one  of 
the  greatefl  obflacles  to  arriving  at  certainty  on  this 
fubjed. 

Of  all  the  various  methods  u'hich  have  been  pro- 
pofed  to  the  public,  for  preventing  the  injuiious  ef- 
feds  of  this  infed,  that  of  railing  the  different  forts 
of  bearded  wheat  has  befl:  fucceeded.    This  kind  of 
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\vheat  having  a  more  folic!  draw  than  the  bald  wheat, 
refiits  the  iniprelTion  made  bj  the  body  of  the  infecl, 
and  in  a  great  meafure  prevents  the  injury  which  arii- 
es  from  preventing  the  life  of  the  fap  ;  and  for  the 
fame  reafon  is  very  probably  more  difagreeable  to 
the  conftitution  of  the  infed.  During  the  laft  year, 
I  had  iin  opportunity  of  making  one  fair  experiment, 
to  determme  whether  any  preference  ought  to  be 
given  to  any  one  of  the  different  forts  of  wheat, 
whofe  ih'aw  is  more  firm  and  folid  than  the  bald 
wheat.  1  fowed  three  different  forts  of  wheat,  ad- 
joining to  each  other,  and  all  at  the  fame  time  ;  the 
"white  bearded,  the  yellow  bearded,  and  the  great 
red-chaff  wheat,  whofe  ilraw^  is  equally  hard  with 
that  of  the  bearded  wheat  ;  of  thefe  three  forts, 
the  red-chaff  was  by  far  the  mofl  injured  ;  and  the 
yellow  bearded  which  lay  adjoining  to  it,  leaft  of  all. 

1  fliall  now  take  the  liberty  of  fuggefling  a  me- 
thod of  deftroying  the  infed,  which  naturally  occur- 
red to  my  mind,  on  obferving  that  it  is  not  to  be  found 
in  any  other  (late  than  that  of  a  chryfahs  in  the 
time  of  harveft,  and  that  it  remains  in  that  flate  in 
the  ftubble  for  fometime  afterwards  ;  and  that  is,  t6 
de/troy  the  Jluhhle  of  grain  foon  after  the  harve/i. 
Whether  this  would  be  bell  effeded  by  burning  or 
otherwife,  and  when  the  grain  in  this  cafe  oxx^C 
nor  ti)  be  cut  with  the  fickle  rather  than  mowed  or 
cradled,  and  whether  the  cods  that  w^ould  attend  it 
would  not  overbalance  the  advantage,  are  points  to 
be  taken  into  confideration  in  determining  whether 
any  thing  of  this  kind  w  ould  be  fealible,  and  which 
1  ffiall  not  now  pretend  to  difcufs  ;  but  if  the  ftub- 
ble of  v^'heat  were  to  be  univerfally  burnt,  turned 
over  with  the  plough,  or  deflroyed  in  any  other  man- 
ner, foon  after  harveft,  and  this  w  ere  to  be  done  for 
feveral  years  together,  1  have  little  doubt  but  that 
it  would  prove  an  effedual  mean  of  deftroying  the 
whole  fpecies  :  I  here  mention  only  the  ftubble  of 
wheat,  becaufe  it  is  not  very  probable  that  the  fpe- 
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eies  would  be  continued  long  on  rye,  more  efpeciaU 
ly  as  that  can  be  fown  much  later  than  wheat,  with- 
out injury  from  the  .winter  ;  but  the  ftubble  of  rye 
might,  if  neceffary,  be  as  eafily  dellroyed  as  that  of 
wheat  ;  and  if  in  aid  of  this  the  bell  fort  of  beard- 
ed wheat  were  to  be  ufed,  and  that  to  be  fown  as 
late  as  poffible  confident  with  a  good  crop,  it  wouid 
be  ftill  more  Ukely  to  fucceed.  With  refped  to  the 
probability  of  their  being  imported  from  any  foreign 
country,  I  fhall  make  only  one  remark,  that  frooi 
the  foregoing  account  it  appears  evident,  that  they 
may  be  removed  from  their  natural  lituation  in  the 
field,  and  be  kept  ahve  long  enough  to  be  carried 
acrofs  the  Atlantic  ;  from  which  circumftance  it  ap- 
pears pofiible  that  they  might  have  been  imported 
in  ftraw  or  ftubble.  It  has  been  generally  remarked, 
that  in  fpreading  over  the  country  they  go  between 
twenty  and  thirty  miles  in  a  year  ;  but  as  they  are 
a  fly  twice  in  the  fame  feafon,  it  appears  probable, 
that  the  fly  itfelf  never  goes  much  farther  than 
twelve  or  fifteen  miles.  Before  this  fubjecl  is  con- 
cluded, it  ought  to  be  remarked,  that  the  truth  of 
what  has  been  here  faid  concerning  the  nature  of 
this  infed,  and  the  feveral  generations  through 
which  it  pafles  in  a  year,  does  not  entirely  reft  on 
my  own  particular  experiments  and  ohfervations, 
but  has  been  corroborated  by  the  cbfervations  and 
experiments  of  the  gentleman,  to  whom  I  have 
before  alluded  in  treating  on  this  fubjecl.  How 
far  this  account  may  have  been  confirmed,  or 
contradicted  by  others  who  may  have  obferved 
the  various  phenomena  of  the  infed,  I  am  not 
able  to  fay  ;  but  if  it  fiiouid  appear  upon  further  in- 
veftigation,  that  what  has  been  here  advanced  is  er- 
roneous, it  ought  to  give  me  and  every  other  lover  of 
truth,  great  pleafure  to  ftand  correded,  on  a  fubjecl 
of  fo  much  importance  to  the  public. — It  has  been 
before  obferved,  that  the  fureft  way  of  arriving  at 
truth  on  this  lubjed,  is  to  examine  the  progrefs  of 
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the  infed  in  the  field  ;  and  to  carry  this  into  effed, 
I  would  fuggell  the  following  method  :  Let  thofc 
who  may  have  leifure  and  curiofity  on  this  fubjedl:, 
and  who  may  refide  in  different  parts  of  the  country 
where  the  infect  may  prevail,  fow  fmall  patches  of 
different  kinds  of  wheat,  as  often  as  once  or  twice  in 
a  month,  during  the  whole  feafon,  adjoining  to  fome 
field  of  wheat  or  ftubble,  where  the  infedl  may  be 
found  in  greatell  number  ;  and  let  the  progrels  of 
the  infed  be  obferved  on  thofe  different  patches  of 
wheat  ;  and  let  the  reiult  of  thefe  ohfervations  be 
collecled  and  compared  with  each  other  ;  this,  if  it 
could  be  carried  into  effedt,  I  have  conceived  would 
be  the  fureft  method  of  arriving  at  certainty  on  this 
fubjecl,  and  perhaps  fomething  not  now  thought  of 
might  be  difcovered,  which  would  prove  an  effeclual 
remedy  againil  the  injurious  effeds  of  this  infed. 


Ohfervations  on  the  B rilling  of  Wheat. 
By  Walter  Rutherford,  Efq, 
Gentlemen, 

AS  I  confider  wheat  as  the  firff  ftaple  of  the  trade 
and  wealth  of  the  middle  ftates,  1  beg  leave 
to  recommend  a  method  of  promoting  this  article, 
without  adding  to,  but  rather  diminilhing,  the  ex- 
pence  of  culture. 

The  drill  hufoandry  has  been  long  recommended 
and  pradifed  in  England,  but  in  a  manner  fo  com- 
plicated, machinery  fo  expenfive,  and  fuccefs  fo  va- 
rious, that  it  has  never  come  in  general  pradice 
there,  nor  attempted  in  that  method  in  America  ; 
but  fome  years  ago  a  farmer  in  Somerfet  county,  in 
New-Jerfey,  firft  introduced  a  feed-drill  of  his  in- 
vention. Being  a  feed-box  over  a  cylinder  that 
turns  Vv'ith  the  wheels,  with  four  holes  in  the 
box,  that  anfwer  notches  floped  in  the  cylinder,  by 
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■vrhich  the  feed  falls  into  drills  at  thirteen  inches 
apart,  which  machine  is  drawn  by  a  pair  of  horfes, 
with  a  tongue  to  turn  it  ;  when  turning,  the  wheel 
to  be  held  faft,  and  bringing  the  wheel  to  run  in  the 
outfide  drill ;  and  afterwards  driUing  the  head-lands, 
the  whole  field  will  be  drilled  at  thirteen  inches 
apart,  and  may  put  in  about  eight  acres  a  day,  be- 
ing underftood  to  be  well  harrowed  before  drilling. 

The  advantages  of  this  method  is  found  by  the 
experience  of  many  farmers  to  be,  ift,  It  takes 
fomewhat  lefs  feed— 2d,  The  feed  is  much  better 
covered — 3d,  The  ridges  on  each  fide  mouldering 
gradually  on  the  green  grain,  prevents  it  from  freez- 
ing out,  or  being  winter  killed — ^4th,  It  is  fheltered 
from  the  bleak  fpring  winds — 5th,  It  drains  off  the 
wet — 6th,  it  better  llands  the  drought,  the  roots  be- 
ing well  covered. 

Where  the  land  is  richly  manured,  perhaps  this 
method  may  not  be  fo  necelfary  ;  and  if  the  fallow 
is  covered  with  large  ftones,  or  Humps  of  trees,  it 
will  be  impradicable  ;  but  on  land  confiderably  ex- 
haufted,  our  farmers  have  experienced  great  advan- 
tage ;  I  reckon  it  yields  about  a  third  more — my 
neighbor,  a  judicious  farmer,  thinks  it  yields  him 
double  the  old  method.  When  I  firft  pradifed  this 
way,  it  w^as  on  a  field  that  the  year  before  was  in 
fummer  grain  ;  one  part  of  it  gave  a  m.uch  better 
crop  than  the  reft  ;  without  directions,  the  teamf- 
man  fowed  this  part  by  hand  \  moft  certainly  the 
crop  proved  to  be  the  w^orft  part  of  the  field,  which 
many  of  the  neighbors  viewed,  and  next  year  be- 
gan, and  in  general  have  followed  this  pradice. 
Our  carpenters  dehver  this  drill  compleat  for  eight 
dollars. 


NexV'Tork,  Feb.  2^,  1792^ 


[    83  j 


RefpeBing  a  Plan  of  a  Meteorological  Chart,  for  ex^ 
bibiting  a  comparative  view  of  the  Climates  of 
North  America,  and  the progrefs  of  Vegetation,  by 
Simeon  De  Witt,  m.  a.  p.  s. 

IT  will  not  be  denied  that  it  is  a  defideratum,  of  no 
fmall  moment,  in  pradical  agriculture,  to  be  ena- 
bled to  afcertain,  with  as  much  precilion  as  the  na- 
ture of  the  cafe  will  admit,  the  relative  degrees  of 
heat  and  cold,  and  of  the  progrefs  of  vegetation, 
through  the  feafons,  in  the  various  climates  of  Ame- 
rica, and  fo  to  arrange  them,  as  that  they  may  be 
obferved  in  the  readieft  manner.  Without  adducing 
any  other  reafon,  a  lingle  refledion  will  convince  one 
of  its  utility  ;  for,  as  the  Hate  of  vegetation  is  very 
different  in  different  climates  at  the  fame  time,  with- 
out knowing  what  allow^ances  are  to  be  made  on  this 
account,  the  farmer,  in  one  climate,  will  not  be  able 
properly  to  apply  to  his  practice  the  experiments  on 
hufbandry  made  in  another  ;  and  unlefs  the  refult 
of  the  obfervations,  from  which  this  knowledge  is  to 
be  deduced,  be  conveniently  arranged,  one  will  be 
neceffitated  to  rumage  through  a  confufed  heap  of 
meteorological  tables,  collected  from  various  quar- 
ters for  a  fucceffion  of  years  ;  a  bufmefs  too  difficult 
to  prove  generally  beneficial.  It  is  in  fome  meafure 
owing  to  this  caufe,  that  we  profit  fo  little  by  books  of 
hufbandry  written  in  Europe. 

To  obviate  thefe  inconveniences  is  the  defign  of 
the  plan  which  I  have  the  honor  of  prefenting.  The 
requifites  for  confcrudling  it  wall  be,  befides  the  com- 
mon obfervations  on  the  weather,  obfervations  on  the 
annual  commencement,  progrefs,  maturity  and  de- 
cay of  vegetation,  made  in  various  parts,  for  a  num- 
ber of  years  ;  the  averages  whereof  may  be  taken  for 
ftandards  by  wiiich  to  exhibit  a  comparifon  of  cli- 
mates. 

To  effedl  this  defign,  I  would  propofe  that  the  dif- 
ferent focietles  on  the  continent,  w^hich  comprife 


Plan  of  a  Meteorological  Chart.  89 

agriculture  among  the  objeds  of  their  inftitution,  be 
requelted  to  co-operate. 

The  remarks  on  vegetation  fliould  commence  with 
the  firfl:  appearance  of  it  in  the  fpring,  and  be  made 
on  grafs  in  general,  the  budding  of  trees,  the  flower- 
ing of  plants,  the  maturity  of  the  feveral  kinds  of 
winter  grain  and  fruit,  and  the  falhng  of  leaves,  and 
other  fy mptoms  of  decay,  in  the  fall.  In  thefe  ob- 
fervations  a  preference  ihould  be  given  to  thofe  ve- 
getables which  are  of  the  moft  valuable  kind,  and  to 
others  which  are  known  to  be  common  to  all  the 
places  where  the  obfervations  are  made.  Cultivated 
annuals,  the  feeds  of  which  are  planted  or  (own  ia 
the  fpring,  fliould  be  entirely  omitted,  as  their  for- 
wardnefs  depends  principally  on  the  degree  of  care 
bellowed  upon  them.  In  general,  the  Linnean,  as 
well  as  the  vulgar  names,  Ibould  be  given,  fince  the 
latter  are  well  known  to  differ  in  many  inltances, 
even  in  flates  adjoining  each  other,  and  therefore 
might  lead  into  error.  After  a  fufiicient  courfe  of 
obfervations  is  completed,  fuch  vegetables  as  will  belt 
anfwer  the  purpofes  intended,  may  be  felecled  for 
the  meteorological  chart. 

A  mean  between  the  extremes  of  heat  and  cold 
within  the  twenty-four  hours,  which  I  think  will,  be 
beft  determined  by  the  Rate  of  the  thermometer  at 
or  befoie  funrife,  and  the  middle  of  the  afternoon, 
Ihould  be  taken  for  the  temperature  of  the  weather. 
Perhaps  if  w^ould  not  be  amifs  alio  to  note  the  iirfl: 
appearance  and  difappearance  of  birds  of  paiTage, 
particularly  the  fwallow,  as  a  criterion  by  which  to 
judge  of  the  advanced  flate  of  the  feafons. 

Explanation  oj  the  Chart. 

At  the  head  of  the  chart,  on  the  right  hand  fide, 
are  to  be  the  names  of  the  places,  where  the  obfeiv- 
ations  are  made,  oppofite  to  their  refpedive  latitudes, 
exprelTed  on  the  graduated  fcale  immediately  below 
them  ;  from  eacli  place  a  line  is  dra  wn  perpendicu-' 
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larly  downwards.  The  large  fpace  on  the  left,  ij 
for  the  remarks  on  vegetation,  oppnlite  to  the  feveral 
months  in  which  they  occur.  The  next  column  is 
divided  into  months,  and  its  fubdivihons,  carried  by 
ftraight  lines  horizontally  acrofs  the  chart.  In  the 
next  column  the  mean  degrees  of  heat,  taken  from 
Farenheit's  thermometer,  are  to  be  inferted  for  every 
ten  days  throughout  the  year ;  from  each  of  which, 
curve  lines  are  to  be  drawn,  in  fuch  a  manner,  as  to 
interfed:  the  perpendicular  lines  of  the  feveral  places 
oppolite  to  thofe  times  refpeclively,  in  the  column  of 
months,  of  which  they  are  of  the  fame  temperature. 
Perhaps  it  would  be  of  ufe  to  have  three  columns, 
inftead  of  one,  for  the  thermometer ;  one  to  receive 
the  mean  of  the  morning  obfervations,  the  other  the 
mean  of  the  afternoon  obfervations,  and  the  third  the 
mean  of  the  two  others.  In  the  fam.e  manner,  dotted 
lines  are  to  be  drawn,  to  fhew  at  what  times  any  of 
the  phenomena  of  vegetation  occur  at  different  pla- 
ces. The  neceffity  of  this  diflindiion  arifes  from,  the 
circumilance,  that  the  thermometer  and  vegetation 
do  notexadlly  keep  pace  with  each  other. 

Farther  to  illutlrate  the  ufe  of  this  chart,  let  it  be 
required  to  find  what  time  at  Williamfljurgh  corref- 
ponds  in  temperature  with  the  iird  of  May  at  New- 
York.  In  the  perpendicular  line  of  New-York,  take 
that  point  which  is  oppoine  to  the  firfl  of  May,  and 
from  thence  follow  the  diretlion  of  the  black  curve 
lines,  till  jou  interfecl  the  line  of  Williamiburgh,  and 
the  place  in  the  column  of  months  to  which  you  are 
oppofite,  will  exprefs  the  required  time.  Again,  let 
it  be  required  to  find  when  wheat  is  ripe  at  Williamf- 
burgh — In  the  column  of  remarks  fee  the  figure  an- 
nexed to  tliat  remark,  which  expreffes  the  day  of 
the  oppofi:e  month  ;  and  from  tliat  part  of  the  month 
follow  the  direction  of  the  dotted  lines,  till  you  inter- 
fed  the  line  of  Williamfburgh,  and  the  time  will  be 
fliewn  in  the  column  of  months  oppofite  to  it. 

it  IS  a  fad  well  knovv'n,  that  the  weflern  parts  of 
this  country  do  not  correfpond  in  climate,  with  thofe 
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lying  in  the  fame  latitude  along  the  fea  coaft.  IF, 
therefore,  fuch  a  chart  be  conftrucled,  from  obferva- 
tions  made  in  places  near  the  Atlantic,  correfpond- 
ent  obfervations  made  in  the  interior  parts  of  the 
country,  will  enable  us  to  afcertain  to  what  latitude 
in  the  chart  they  are  to  be  referred. 

If  a  diftind  chart  we^e  conftruded,  on  the  fame 
plan,  for  the  principal  places  in  Europe,  one  might 
with  equal  facility,  by  the  help  of  both  charts,  com- 
pare their  climates  with  thofe  of  America. 

It  is  to  be  obferved,  that  the  plan  which  I  have 
produced,  mud  be  conlidered  as  a  mere  deiign,  as  I 
have  but  lately  taken  up  the  idea,  and  have  no  ma- 
terials at  prefent  before  me,  from  which  I  might 
make  an  attempt  to  conie  any  way  near  to  the  truth 
but  I  truft  it  is  reprefented  fufficiently  plain  to  fliew 
its  nature  and  ufe,  and  that  the  advantages  of  it  will, 
at  firft  view,  appear  of  fuch  importance,  as  to  engage 
fcientific  gentlemen  to  collect  and  contribute  mate- 
rials for  perfeding  it. 


Result  o/'Thermometrical  Observations  for  the 
year  1790,  made  at  the  city  of  New-Tor k.  ^ 


1790. 

Mean  degrees 
at  8,  A.  M. 

Mean  degrees 
at  2,  P.  M. 

Mean  degree! 
of  the  month. 

Greatefl  cold! 
in  the  month' 

Greateft  heat 
the  month 

January 

310 

35'* 

33° 

6th  day 

20** 

4th  day  54'' 

February 

28 

32 

lO 

9 

28.  46 

March 

34 

40 

37 

9 

6 

17  55 

April 

42 

49 

7 

33 

4  65 

May 

56 

65 

6oi 

I 

45 

24  74 

]une 

65 

7^ 

68 

II 

57 

17  80 

July 

69 

76 

I 

64 

5  81 

Auguft 

70 

75 

72I 

20 

64 

14  S5 

September 

62 

68 

65' 

24 

54 

2  79 

Odober 

51 

57 

53i 

27 

39 

4  7^ 

November 

41 

45 

43 

26 

29 

I  56 

Deceaiber 

23 

27 

25 

,19 

10 

12 
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Mean  Degrees  of  Farenhek's  Thermometer  for  every 
ten  Days  of  the  Tear  ijgi. 

at  8  A.  M,      at  2  P.M.  Mean. 

f26               32  29 

January         ^28               32  30 

31  29 

31  29 

Fchuary          ■«]  26               30  28 

32  31 
r33              39  3^ 

M^zrcy^            -^38               42  40 

(-42              4B  45 

^/n/             ^^46              56  51 

(.52              60  56 

I  53              59  56 

May               ^58               66  62 

1 65  73  69 
(■67              73      »  1o 

June              ^70              78  74 

[70             7<^  73 

("68              74  71  . 

i  72         82  77 

[73         81  77 

f73             79  7^ 

'       17^             7^  73 

I  72             80  76 

68  66 

September           63               67  65 

67  65 

63  59 

OElolcT    ^46              54  50 

145              51  48 

4S  45 

November         ^39              43  4^ 

45        ,     41  , 

34  32 

December        i  3\              37  34 

34  30 
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INTRODUCTION. 

Correfpondejice  between  the  Prejident  of  the  Society,  and 
the  Prejident  of  the  Chamber  of  Commerce,  refpe^i- 
ing  the  Introduciion  of  Plants  and  Animals  from  fo- 
reign  Places, 

Nev7-York,  5th  Dec.  1793. 

S  I  R, 

THE  legiflature  having,  with  a  view  to  commer- 
cial and  agricultural  interefls,  been  pleafed  to 
incorporate  your  chamber,  and  the  fociety  for  the 
promotion  of  agriculture  and  ufeful  arts,  over  the 
latter  of  which  1  have  the  honor  to  prefide,  it  be- 
comes our  duty  mutually  to  forward  their  views  in 
the  formation  of  thefe  corporations.    There  can  be 
little  doubt  that  the  proiitable  commerce  of  this 
country  mull  be  founded  upon  its  agriculture,  and 
that  its  agriculture  derives  new  vigor  from  the  ex- 
tention  of  its  commerce.    In  thefe  views,  our  inter- 
eft  and  that  of  the  ftate  are  too  clofely  conneded  to 
permit  me  to  doubt  the  readinefs  of  the  refpedable 
corporation  over  v^hich  you  preiide,  to  attend  to 
every  objedl  which  may  interefi  our  agriculture  ;  nor 
will  they,  Sir,  J  truft,  find  any  difficulty  in  believing 
that  the  agricultural  fociety  will  cheerfully  embrace 
every  means  that  they  fhall  fuggeft  for  extending  the 
commerce  of  this  ftate.    The  requeft  which  I  am 
now  to  make,  on  the  part  of  the  fociety  in  which  I 
prefide,  will  indeed  rather  be  a  tax  upon  the  pub- 
lic fpirit  of  the  members,  individually,  than  upon 
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the  chamber  ;  but  it  is  a  tax  which  I  am  fatisfi^d 
that  they  will  readily  pay,  it  it  meets  the  approba- 
tion, and  is  recommended  by  the  corporation.  In 
this  pcifuafion,  I  inclofe  a  draft  of  general  inftrudions 
for  captains  of  velTels  failing  in  the  employ  of  the 
members  of  your  chamber,  with  a  requeft  on  the  part 
of  the  fociety,  for  the  promotion  of  agriculture  and 
iifeful  arts,  that  they  may,  under  the  patronage  of 
the  chamber  of  commerce,  be  recommended  to  their 
care  and  attention.  Not  having  yet  had  any  oppor- 
tunity of  confulting  the  fociety  on  this  fubjecl,  I  fliall 
hold  myfelf  perfonally  bound  for  any  reafonable  ex- 
pence  that  may  be  incurred.  If  the  chamber  of 
commerce  fliould  adopt  the  inilruclions,  with  any 
alterations  that  they  may  deem  proper,  the  fecretary 
of  the  agricultural  fociety,  Samuel  L.  Mitchell,  Efq. 
on  their  being  fent  to  him,  will  have  a  number  of 
copies  printed  and  diliributed  to  the  members  of 
your  fociety,  who  will  be  pleafed  to  give  them,  or 
fuch  of  them  as  they  may  refpeclively  approve,  in 
charge  of  the  captains  of  their  veiTels,  and  direct  them 
to  be  ftuck  up  in  their  cabbins. 

I  have  the  honor  to  be.  Sir, 

With  much  conlideration  andefleem. 
Your  moft  obedient  humble  fervant, 

ROBERT  R.  LIVINGSTON. 

John  Broome,  Efq.  Prelident  of 
the  Chamber  of  Commerce. 


At  a  fiatcd  Meeting  of  the  New- York  Chamber  of 
GoMMEPvCE,  held  at  their  Chamber  the  ^th  of 
January^  I794« 
A  COMMUNiCATION  of  the  fbciety  for  the 
promotion  of  agriculture  and  ufeful  arts,  by  letters 
from  Robert  R.  Livingfton,  Efq.  prefident,  and  Sam- 
uel L.  Mitchell,  Efq.  fecretary,  was  read,  and  the 
objed  of  that  communication  being  approved,  it  was, 
upon  motion,  refoived — 


with  the  Cha  mher  of  Commerce, 
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That  the  corporation  of  the  chamber  of  com- 
merce of  the  ftate  of  New- York,  in  the.  United 
States  of  America,  recommend  a  compliance  with 
the  following  infliuclions,  to  all  captains  of  veffels 
failing  from  this  port  to  Afia,  Africa,  the  north  of 
Europe,  or  the  fouthern  or  vveflern  parts  of  North- 
America,  as  far  as  may  be  done  with  perfect  fecuri- 
ty  to  the  property  and  interefl  of  their  owners  ;  and 
that  they  may  caufe  a  fair  printed  copy  thereof, 
with  which  they  will  be  furnilhed,  to  be  fluck  up 
in  their  refpedive  cabbins. 

By  ordjr  of  the  Chamber^ 

JOHN  BROOME,  Prefident. 

Attefi,    Wm.  Laight,  Secretary. 


Instructions  to  Captains  of  Vcffsh  failing  to  any 
part  of  Afia,  Africa^  the  North  of  Europe,  the 
Southern  or  Weftern  parts  of  North- America. 
Firf,  PROCURE  a  fmail  quantity,  not  exceed- 
ing one  quart,  of  thofe  kinds  of  grain  which  make 
the  principal  food  of  the  inhabitants,  and  this  even 
though  it  fhould  be  wheat,  barley,  rye,  oats,  or 
maize  ;  for  though  thofe  grains  are  common  in  this 
country,  yet  there  are  varieties  which  may  be  ex- 
tremely important,  as  was  inftanced  in  the  accident- 
al introdudion  of  the  white  bearded  wheat,  which 
was  found  to  refill  the  infed  v/hen  every  other  fpe- 
cies  was  deftroyed  by  it. 

Second,  Procure  alio  fmall  quantities  of  the  feed? 
of  thofe  kinds  of  piilfe  and  leg.im^ns  which  are  of 
any  eftimation  in  the  opinion  of  the  inhabitants  of 
the  country  you  vifit,  wich  inilrudions  for  their  pro- 
per cultivation,  of  which  a  minute  (liould  be  made 
upon  the  fpot. 

Third,  In  countries  where  the  rigor  of  the  climate 
compels  the  inhabitants  to  procure  dry  food  for  their 
cattle  in  the  winter,  inquire  what  that  food  is,  whe- 
ther hay,  grain,  or  roots  :  obtain  feeds  of  the  fp^-i^es 
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of  grafs  from  which  they  make  their  hay,  if  not 
fimiiar  to  that  in  common  ufe  here  ;  and  a  fmall 
quantity  of  the  grain  and  roots,  with  the  modes  of 
cultivation.  Procure  the  feeds  and  flones  of  fuch 
fruits  as  fliall  appear  to  you  of  importance  to  this 
country,  or  which  are  not  known  here,  tropical  fruits 
only  excepted,  fince  there  is  little  profpedl  of  their 
fucceeding  in  this  climate.  This  exception  is  not, 
however,  to  apply  to  annual  fruits,  lince  they  may 
probably  fucceed  here. 

Fourth.  Remark  any  differences  that  may  diftin- 
guifh  the  cattle,  either  ufed  for  food  or  draft,  in  the 
country  you  viiit,  from  thofe  found  here;  make 
notes  of  the  variance,  and  communicate  your  obfer- 
vations  to  the  prelicJent  or  fecretary  of  the  agricul- 
tural fociety,  in  order  that  if  any  advantage  ihould 
refult  from  their  introdudion,  the  fociety  may  take 
raeafures  to  import  them. 

Fifth.  Be  particularly  attentive  to  the  breed  of 
flieep,  and  whenever  they  fliall  appear  fuperior  to 
thofe  of  this  ilate,  either  in  lize,  or  in  the  Jinenefs  or 
the  quantity  of  the  wool  proportioned  to  the  lize  of 
the  fneep  (for  fmall  Iheep  may  be  very  valuable  if 
their  fleeces  fliould  be  fine)  to  import  if  poflible  a 
pair  of  them,  or  a  ram  at  lead,  particularly  if  you 
lliould  be  able  to  obtain  the  llieep  of  Spain  or  Bar- 
bary,  which  are  amongft  the  molt  valuable,  even 
though  they  fhould  not  appear  to  you  fuperior  to 
thofe  of  this  country.  Sheep  from  China  would  alfo 
be  defi table,  as  would  thole  of  the  fine  wool  kind 
from  India,  Angora,  and  other  parts  of  Afia.  There 
is  alfo  a  fpecies  of  fine  white  long  haired  goat  in 
Africa,  the  il-iin  of  which  is  ufed  for  muiTs  ;  it  would 
be  defirable  to  procure  a  pair  of  chefe  if  it  could  be 
conveniently  done. 

.  Sixth,  South- America  auords  a  fpecies  of  flieep 
(the  Vigone  or  Peruvian  flieep)  which  if  introduced 
and  found  to  fuit  the  climate,  would  be  an  invalua- 
ble trcafure.    From  the  fame  country,  the  Gulph  of 
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Mexico,  and  the  Bay  of  Honduras,  Cayenne,  &c. 
may  be  brought  the  Fecari,  which  is  a  fmall  and  lin-. 
guiar  fpecies  of  wild  hog  :  This  may,  on  experiment, 
be  found  worth  while  to  domeflicate  here,  if  a  pair 
of  them  could  be  conveniently  procured. 

Seventh,  If  any  land  or  water  fowi,  not  known  in 
this  country,  ihould  be  domelticated  in  the  country 
you  viiu,  you  will  procure  a  few  of  them  ;  amongil 
which  may  be  remembered  the  Hoco  of  the  Brazils 
and  Cayenne.  It  is  nearly  of  the  fize  of  a  turkey, 
black,  and  frequently  domefticated.  It  is  known  by 
various  names. 

P.  S.  You  will  obferve  that  it  is  not  expecled  yoii 
fhould  bring  any  Iheep  from  England  or  Ireland,  or 
any  other  country  from  which  the  exportation  is  pro- 
hibited, as  you  are  on  no  account  to  incur  any  per- 
fonal  rifk,  or  hazard  the  property  of  your  owners. 

NeiV'Tcrk^  February  lo,  1794. 

SIR, 

AT  a  meeting  of  the  Chamber  of  Commerce  next 
after  the  receipt  of  your  letter  of  5rh  December,  I 
did  myielf  the  honor  to  lay  it  before  them,  together 
with  the  inilruclions  to  captain?  of  veiTels,  failing  to 
any  part  of  Afia,  Africa,  the  North  of  Europe,  the 
Southern  or  Weilern  parts  of  North-  America  ;  and  at 
the  fame  time  recommended  them  to  their  patron- 
age, with  which  they  cheerfully  complied  :  A  copy 
of  the  refolution  of  the  chamber  thereon,  together 
with  the  inftruclions  I  have  fent  to  Mr.  Mitchlil, 
fecretary  to  the  agricultural  fociety  ;  wifliing  the 
laudable  end  you  thereby  propofe,  may  be  ^\J^\y 
anfwered, 

I  have  the  honor  to  remain, 

With  great  confederation  and  regard, 
Sir,  your  mod  obedient  fervant, 

JOHN  BROOME. 
Hon,  RoEunx  R.  Livingston,  Efq. 

O 
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Addrefs  to  the  Society,  in  confequence  of  their  RequeJ}, 
during  the  Ahfence  of  Mr,  Juftice  Hobart,  who  had 
been  appointed  to  deliver  the  Annual  Oration, 

By  Robert  R.  Livingston,  Efq.  Prefident. 

AN  honorable  member  having  long  fince  been 
requefted  to  deliver  an  oration  to  the  Ibciety,  it 
is  not  without  regret  that  I  refled  on  the  circumftan- 
ces  that  have  hitherto  prevented  his  executing  that 
duty  ;  his  experience  in  agricultural  knowledge 
would  have  given  us  reafon  to  hope  for  much  inter- 
efling  and  ufeful  information,  which  will  be  illy  fup- 
plied  by  the  hafty  produdion  which,  in  obedience  to 
this  late  command,  I  now  fubmit  to  the  fociety. 

It  will  not  be  expeded,  I  prefume,  that  I  iliould 
long  detain  you  attention  by  a  lengthened  panegyric 
upon  agriculture,  fince  you  have  (hewn  the  opinion 
you  entertain  of  its  importance,  in  the  very  ad  of 
becoming  members  of  a  fociety,  whofe  objedt  it  is  to 
improve  and  extend  this  ufeful  faience. 

As  agriculture  is  the  bafis  of  arts,  by  furnifhing  the 
materials  upon  which  they  work,  fo  it  is  the  parent 
of  fcience,  by  uniting  men  in  civil  fociety,  who  with- 
out its  aid  would  have  continued  to  be  wandering 
-favages,  but  little  advanced  in  improvement  beyond 
the  bealls  of  the  foreft,  that  afforded  them  a  mifera- 
ble  and  fcanty  fubhftence.  It  is  for  this  reafon  that 
the  mythology  of  moll  nations  have  made  their  goldea 


ICO 


Addrefs  to  the  Society, 


age  confifl:  in  the  enjoyment  of  rural  happinefs,  and 
placed  the  inventors  of  agricultural  improvements 
amohg  the  number  ol  their  Gods :  Thus  Ceres,  Pan, 
Pomona,  &c.  were  woi (hipped  under  different  names 
by  all  the  civilized  nations  of  the  Pagan  world. 
And  our  own  holy  religion  teaches  us  that  the  culti- 
vation of  a  garden,  and  the  enjoyment  of  its  fruits 
and  liowers,  were  the  employment  and  reward  of 
innocence  when  man  was  moil  perfed:.  It  is  a  little 
reniaikable  that  innocence  and  reafon  Hill  concur  in 
'receiving  pleafure  from  the  fame  object.  The  firffc 
wiih  of  childhood  is  rural  happinefs  ;  nor  is  that  ever 
loft  iigbr.  of,  except  where  fome  turbulent  and  refift- 
Icfs  paffion  depraves  and  hurries  away  the  foul.  In 
every  pericd  of  lite  it  animates  virtuous  and  ingenuous 
iTiinds.  The  idea  of  a  rural  retreat  in  the  evening 
of  his  days,  accompanies  the  mechanic  to  his  fliop, 
the  merchant  to  the  exchange,  the  lawyer  to  the 
bar,  the  phylician  to  the  lick  bed,  and  the  divine  to 
the  puJpit,  Vvho  fees,  even  there,  his  earthly  paradife 
upon  tiie  confines  of  heaven,  and  hardly  wifhes  to 
€nter  tlie  ccleilial  manfions  by  any  other  path.  How 
much  then  is  it  to  be  lamented  that  indolence  or 
purfuits  of  little  moment,  withdraw  the  attention  of 
men,  whole  lights,  whofe  talents  for  obfervation,  and 
whofe  fci tunes  enable  them  to  be  ufeful,  not  only  to 
the  community  of  which  they  are  members,  but  to 
mankind  at  large — not  to  their  cotemporaries  only, 
but  to  future  generations  :  One  great  caufeof  the  neg- 
lecf  of  agriculture  in  men  of  the  charader  I  have  men- 
tioned, is  a  mifplaced  ambition  which  generally  feizes 
upon  them  at  the  very  period  of  life  at  which  the3»- 
are  beli  fitted  for  agricultural  purfuits.  Youth  has 
too  n>any  avocations,  and  is  too  unfteady  to  purfue 
the  flow  piogrefs  of  experiments,  and  the  decrepi- 
tude of  old  age  deprives  it  of  the  flrength  and  activi- 
ty necelTary  in  rural  economy  ;  it  is  the  feafon  of  life 
in  which  we  may  enjoy  the  fedate  pleafures  of  the 
country,  but  not  undergo  its  toils.    The  middle  age, 
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when  the  efFervefcence  of  youth  is  over,  when  the 
body  retains  its  flrength,  and  the  mind  enjoys  its 
greateft  vigor,  is  the  period  bed  adapted  to  the  ufe- 
ful  labors  of  agriculture;  but  unfortunately  this  is 
alfo  tlie  age  of  ambition  which  hurries  us  away  from 
the  peaceful  path,  where  every  ftep  is  ftrewed  with 
flowers,  to  lofe  ourfelves  in  the  endlefs  mazes  of  poli- 
tics. And  yet  if  ambition  is  the  love  of  fame,  how 
much  are  we  deceived  by  purfuing  it  in  this  rough 
and  thorny  track  ?  The  little  politics  of  our  town, 
our  county,  or  even  of  our  ftate,  are  mere  matters  of 
a  day  ;  and  however  important  they  may  feem  in  our 
eyes,  while  we  are  ourfelves  the  aclors  on  this  bufy 
flage,  they  will  appear  to  others  of  too  little  moment 
to  arteft  their  attention.  Our  fathers  were  politi- 
cians, their  fathers  were  politicians,  and  yet  we  hard- 
ly know  the  parts  they  feverally  aded,  or  even  the 
names  or  principles  of  the  parties  they  oppofed  or 
fupported.  In  like  manner  the  intriguing  politicians, 
and  the  wordy  orators  of  the  prefent  day,  will  be 
buried  with  their  principles  and  their  parties  in  eter- 
nal oblivion,  when  the  man  who  has  introduced  a 
new  plant,  or  eradicated  a  deflrudive  weed,  who  has 
taught  us  to  improve  our  domeftic  animals,  or  to 
guard  againft  the  ravages  of  noxious  infects ;  who 
has  invented  a  new  implement  of  hufbandry,  or  lim- 
ply determined  the  angle  the  mould-board  fhould 
make  with  plough-fliare,  will  be  remembered  with 
gratitude  as  the  benefadlor  of  fociety. 

It  is  the  politicians  misfortune  to  believe  that  every 
thing  is  wrong  which  he  does  not  direcl:,  and  that  the 
ruin  or  welfare  of  the  (late  depends  upon  the  adop- 
tion of  his  principles  ;  and  yet  the  Vv^orld  vras  gov- 
erned before  he  was  born,  and  will  be  fo  well  dired- 
ed  after  his  death,  that  his  prefent  political  exiftence 
will  hardly  be  remembered  one  week  after  his  fune- 
ral. As  the  purfuit  of  fame  by  the  road  of  politics, 
requires  infinitely  more  talents  than  falls  to  the  fliare 
of  the  great  bulk  of  mankind,  and  great  epochs  or 
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extraordinary  circumftances  to  call  thofe  talents  into 
adion,  but  very  few  can  hope  for  political  fame, 
Hvhile  their  purfuits  have  a  dired  tendency  to  injure 
the  fineft  feelings  of  the  mind,  and  to  add  poignancy 
to  the  moft  painful  paffions. 

The  thorough- paced  party-politician  concurs  in 
many  m.eafures  that  he  does  not  approve,  he  confides 
in  men  that  he  fecretly  defpifes — he  oppofes  the 
meafures  of  his  antagonift,  though  his  reafon  tells 
him  they  are  proper — His  fins  of  omiflion  and  com- 
mifiion  daily  ftare  him  in  the  face,  and  if  ever  he 
Hods  time  to  pray,  he  muft  confefs  in  the  words  of 
the  Common  Prayer,  *'  That  he  has  done  thoje  things 
*which  he  ought  not  to  have  done,  and  left  undone  thofe 
ihifigs  uuhich  he  ought  to  have  done  while  with  a 
diftruftful  eye  he  is  compelled  to  guard  againll  the 
defedion  of  his  partizans,  he  indulges  the  moft  ran- 
corous refentment  againft  his  antagonifts  :  thus,  jea- 
loufy  and  hatred,  thofe  painful  paffions,  are  nourifh- 
ed  like  the  vulture  that  feeds  on  the  liver  of  Prome- 
theus, to  prey  on  his  vitals.  Rural  life  is  exempt  from 
thefe  evils.  The  hufbandman  hates  no  one,  becaufe 
he  dreads  no  rival.  If  his  neighbor's  field  is  more 
produdive  than  his  ov/n,  he  borrows  a  ufeful  leflbn, 
and  turns  his  profperity  to  his  own  advantage  :  Two 
im^portant  maxims  are  ever  in  his  mind — Firft,  that 
the  earth  yields  nothing  to  the  idle  and  the  negli- 
gent— Second,  that  though  labor  will  do  much,  yet 
the  return  it  meets  will  often  depend  upon  circura- 
ilances  which  it  is  not  in  his  power  to  command — • 
He  is  therefore  at  once  fatisfied  with  the  neceffity  of 
ufing  the  means,  as  the  divines  fay,  and  of  his  de- 
pendance  on  the  Supreme  Being  for  crowning  them 
with  fuccefs ;  thus  reconciling  (at  leaft  in  an  earthly 
fenfe)  the  intricate  dodrines  of  works  of  grace. 
The  conftant  attention  that  the  farmer  is  compelled 
to  give  to  the  wants  of  his  dometlics,  and  to  the  ani- 
mals under  his  care,  render  him  habitually  compaf- 
fionate,  humane  and  careful;  and,  if  happinefs  is  to 
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be  found  on  earth,  it  raufl  certainly  be  fought  in  the 
indulgence  of  thefe  benign  emotions.  As  Cicero 
fums  up  all  human  knowledge  in  the  charader  of 
a  perfed  orator,  fo  we  might  with  much  more  pro^ 
priety  claim  every  virtue,  and  embrace  every  fcience, 
when  we  draw  that  of  an  accompliihed  farmer.  He 
is  the  legiflator  of  an  extenlive  family,  and  not  only 
men,  but  the  brute  creation,  are  fubjeded  to  his  laws 
—He  is  the  magiftrate  who  expounds  and  carries 
thofe  laws  into  execution — He  is  the  phyfician  who 
heals  their  wounds,  and  cures  the  difeafes  of  his  vari- 
ous patients — He  is  the  divine  who  lludies  and  in- 
forces  the  precepts  of  reafon — And  he  is  the  grand 
Almoner  of  the  Creator,  who  is  continually  difpenf- 
ing  his  bounties  not  only  to  his  fellow  mortals,  but 
to  the  fowls  of  the  air^  and  the  beafts  of  the  field, 

I  was  led  into  thefe  refledions  by  finding  myfelf 
furrounded  by  gentlemen  who  are  not  lefs  capable 
of  rendering  their  country  fervices  in  the  promotion 
of  agriculture  and  ufeful  arts,  than  in  their  refpec- 
tive  political  ftations, — I  wifhed  to  convince  them 
that  at  leaft,  as  much  reputation,  Vv^ith  more  perma- 
nent  fame,  might  be  acquired  in  the  firft  than  in  the 
laft  of  thefe  purfuits  ;  and  yet  to  the  difgrace  of  this 
ftate  it  has  fo  happened,  that  though  it  has  always 
pofTefTed  men  of  difliinguiQied  talents,  the  rage  for 
party  politics  and  diflipation,  have  defeated  every 
attempt  to  eftablifh  any  fociety  for  the  promotion  of 
arts,  agriculture,  or  any  literary  or  fcientific  objed  : 
bow  many  now  hear  me  who  are  capable  of  wiping 
off  this  reproach — who  have  ample  means  of  doing- 
honor  to  the  (late,  by  promoting  that  of  this  fociety, 
but  who  have  yet  orfered  it  no  aid  I  The  exertions 
of  a  few  friends  to  ufeful  knowledge,  have  enabled 
us  to  ftruggle  through  three  years  :  And  I  would 
fain  hope  that  many  now  prefent  will  ftep  forward 
to  our  future  fupport. 

I  proceed  to  difcufs  the  fubjed  which  I  particu- 
larly defigned  to  fubmit  to  the  confideration  of  the 
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foclety  ;  I  mean  the  comparifon  between  the  advan- 
tages of  agriculture  in  Britain,  and  in  this  flate.  I 
am  weii  alFured  that  falle  conceptions  on  this  fubjedt 
have  led  many  theoretical  farmers  into  important 
errors.  The  inhabitants  of  every  part  of  the  world 
(our  own  excepted)  entertain  iirong  prejudices  in 
favor  of  their  native  country  :  here,  on  the  contrary, 
the  people  are  habitually  led  to  form  exalted  ideas 
of  Britain,  and  degrading  ones  of  America. — I  do 
not  remember  that  this  lingular  circumflance  has 
been  obferved  or  accounted  for.  The  fettlers  of 
this  country  coniifted  originally  of  emigrants  from 
various  parts  of  Europe,  but  principally  from  the 
Britifli  illes.  Though  their  pradice  fliewed  their 
preference,  yet  they  could  not  diveft  themfelves  of 
this  prejudice  in  favor  of  their  native  country.  And 
that  prejudice,  as  v;as  natural,  was  increafed  by  the 
diflance  and  the  hard  (hips  to  which  their  change  of 
lituation  expofed  them  ;  it  was  fcimulated  into  ex- 
ercife  by  the  vanity  of  raifing  themfelves  above  their 
neighbors,  for  every  man  fuppofes  he  borrows  a  cer- 
tain degree  of  confequence  from  the  fuperiority  of 
his  country.  Thus  an  Irifh,  a  Dutch,  and  a  Britilli 
emigrant,  fettled  in  the  neighborhood  of  each  other, 
would  boad  the  fuperiority  of  their  refpedive  coun- 
tries ;  would  conceal  their  defeds,  and  exaggerate 
their  advantages  ;  and  difagreeing  in  every  thing 
elfe,  woul^Lunite  in  admitting  the  inferiority  of 
America  to  Europe,  that  tie  which  connected  them 
with  each  other  ;  their  children  and  neighbors  hav- 
ing no  means  to  contradid  explicitly,  credited  thefe 
tales,  and  felt  themfelves  inferior  to  thefe  boalling 
natives  of  a  diliant  land  ;  their  defcendants  endea- 
vored to  fhare  in  the  honor  of  their  parents,  b}^  re- 
cording their  defcent  from  fuch  illuftrious  ancellors  ; 
and  gloried  in  difieminating  lalfe  ideas  of  countries 
of  which  they  had  no  other  knowledge  except 
through  this  fource,  and  from  other  boalVing  and 
confequential  travellers. — It  is  true  thefe  prejudices 
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are  wearing  off,  yet  there  are  few  perfons  who  do 
not  even  now  confider  the  foil  and  climate  of  Brit- 
ain as  fuperior  to  that  of  this  ftate,  when  the  facl  is 
diredly  the  reverfe.  The  proportion  of  land  unfit 
for  cultivation  in  the  ifland  of  Great  Britain,  is 
much  greater  in  comparifon  to  the  whole  quantity, 
than  it  is  in  thi-s  ftate — The  foil  is  lefs  produdive, 
except  where  great  labors  are  bellowed  in  cultiva- 
tion ;  and  the  climate  in  many  refpects  lefs  friendly 
to  agriculture.  I  alTert  this  from  a  careful  examina- 
tion of  the  bed  Englifli  writers  on  the  fubjecl,  and 
particularly  from  Young  and  Marfhal,  who  are 
much  better  authority  than  the  affertions  of  emi- 
grants, that  for  the  mofl:  part  have  given  little  at- 
tention to  the  fubjecl,  or  judge  of  the  vt'hole  king- 
dom from  a  fertile  or  highly  cultivated  fpot  in  their 
neighborhood. 

Let  us  now  defcend  to  particulars,  and  candidly 
weigh  its  advantages  and  difad vantages — The  firft 
advantage  England  pofTelTes,  con  fills  in  her  early 
fpring  ;  this  enables  the  farmer  to  commence  his 
work  fooner  than  he  can  in  this  country  :  to  this 
caufe  it  is  owing  that  fuch  crops  as  require  early  fow- 
ing  on  a  well  prepared  fallow,  fucceed  better  in  Brit- 
ain than  here.  Barley,  for  inflance,  requires  at  lead 
four  good  fpring  ploughings,  and  yet  fhould  be  put 
in  by  the  firfl  of  May  :  this  cannot  be  done  here 
except  upon  very  light  lands,  our  clays  being  hard- 
ly fit  to  plough  before  May  ;  but  light  land  will  not 
produce  good  barley  without  manure.  In  England 
it  may  be  raifed  to  advantage  on  llrong  loams,  and 
even  on  clay.  It  is  for  this  reafon  that  barley  is 
nearly  as  cheap  in  England  as  here,  though  every 
other  grain  is  lixty  per  cent  dearer' than  in  America 
— The  fame  reafoning  applies  to  beans  which  are 
unproductive  in  England,  unlefs  fown  in  February 
and  March,  which  is  hardly  poilible  here  on  llrong 
clays,  the  f^il  thcfe  require.  Turnips  cannot  be 
raifed  in  our  climate  to  advantage,  as  a  food  for  cat- 
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tie  :  tlie  feafon  in  which  they  are  fown  being  ufually 
very  dry,  and  the  plants  liable  to  be  deitroyed  by 
the  fiy.  Great  Britain  has  alfo  fome  advantage  over 
us  in  the  fhortnefs  of  the  v» inter,  but  much  lefs  than 
is  generally  imagined.  Their  autumn  is  cold  and 
wet,  and  though  there  is  fome  apparent  verdure,  yet 
the  vegetation  is  fo  flow,  as  to  render  it  ufual.for 
good  farmers  to  houfe  their  cattle  by  the  firll  of  No- 
vember, rather  than  fuffer  them  to  poach  their  fields 
in  gleaning  a  fcanty  fubiiilance  from  them  ;  nor  do 
they  turn  them  to  pallure  till  late  in  A  pril. 

Thefe  are,  I  believe,  all  the  advantages  that  the 
Britidi  farmers  fairly  claim  over  us.  Let  us  now  ex- 
amine thofe  we  exclufively  poflefs :  The  noblefl  of 
thefe  is  the  maize  or  Indian  corn  ;  neither  the  beans 
or  turnips  of  Britain  can  be  compared  to  this  plant  : 
Firft,  it  need  not  be  planted  till  the  lad  of  May,  fo 
that  the  farmer  is  never  hurried  by  it  with  his  fpring- 
v.ork  :  Second,  it  is  cultivated  with  a  plough  or 
horfe-hoe  ;  and  as  the  plants  are  large,  and  placed  at 
five  feet  diftance,  there  is  ample  room  for  this  ;  and 
though  it  is  alfo  ufual  to  hand  hoe  ;  yet  as  this  is 
done  after  the  ground  is  loofened  by  the  plough,  and 
when  the  plant  is  a  foot  high,  and  then  only  jull 
about  the  ftem,  it  is  eafier  to  hoe  ten  acres  of  this 
than  one  of  the  turnips  or  beans :  Third,  it  defies  the 
drought,  and  never  fails  to  make  ample  returns  to 
the  hufbandman  that  cultivates  it  with  diligence  ; 
forty  buHiels  an  acre  being  a  common  yield  when 
well  tended  ;  and  from  fixty  to  feventy,  in  a  good 
foil,  and  in  the  bed  date  of  cultivation.  The  grain 
furnidies  a  palatable  and  nutritious  food  for  man, 
and  is  greatly  fuperior  to  any  foreign  fpecies  for  farm 
flock — and  while  bean-haulm  is  of  little  value,  the 
tops  and  blades  of  maize  are  not  inferior,  if  gathered 
in  feafon,  to  the  bed  hay  ;  and  as  this  crop  is  eadly 
and  neceflarily  kept  clean,  it  is  the  bed  of  all  fallow 
crops.  The  writers  on  agriculture  in  England,  are 
condantly  recommending  horfe  hoed-crops  indead  of 
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fallow  :  but  neither  precept  nor  example  have  been 
able  to  overcome  the  reludance  the  great  bulk  of 
farmers  feel  to  fubmit  to  this  expence,  for  crops  fo 
little  profitable,  and  requiring  fo  much  labor  if  hoed, 
as  either  beans  or  turnips- — while  maize  has,  by  its 
fuperior  excellence,  and  facility  with  which  it  is  ef- 
feded,  rendered  the  pradice  univerfal  here,  and  I 
believe  1  fpeak  within  bounds  when  1  f^y,  that  the 
whole  ifland  of  Britain  has  fewer  acres  cultivated  with 
the  horfe-hoe,  than  we  have  in  this  ftate  alone. — The 
want  of  turnips  may  be  amply  compenfated  by  car- 
rots which  may  be  raifed  at  lefs  expence  here  than 
in  Britain,  becaufe  we  have  much  fewer  weeds, 
which  are  the  greatefl  enemies  to  that  root ;  by  cab- 
bages and  potatoes,  which  grow  v/ell  here  ;  and  by 
pumpkins,  which  are  raifed  in  very  coniiderable  quan- 
tities in  our  Indian  corn  fields,  without  any  other  ex- 
pence  than  that  of  dropping  a  few  feeds  in  the  hills, 
and  carting  the  crop — Nor  can  I  help  recommend- 
ing them  as  a  rich  and  nutritious  food  that  will  fave 
tw^o  month's  hay,  if  ufed  in  the  beginning  of  the  win- 
.ter,  and  afford  milk  and  butter  equal  in  quantity  and 
quality  to  the  produd  of  the  richefl  pafiure — Thefe 
legumens  would  not  be  fo  much  negleded  here  as 
they  generally  are,  were  it  not  that  hay  is  made  in 
this  country  at  half  the  expence  that  it  requires  in 
the  moid  clim.ates  of  Britain  :  Vegetation  there  is  ex- 
tremely flow  ;  their  fpring  is  nearly  one  month  ear- 
lier than  ours  ;  yet  though  their  wheat  begins  to 
grow  in  "March,  it  is  not  reaped  till  late  in  Auguft— 
ours  is  cut  fix  weeks  earlier,  though  it  does  not  be- 
gin to  vegetate  till  late  in  April :  So  that  it  takes  five 
and  one  half  months  in  Britain  to  perfed  a  crop 
which  is  performed  here  in  little  better  than  three.  The 
fame  caufes  influence  the  growth  of  grafs — In  foils 
therefore  of  equal  quality,  much  lefs  will  grow  in  a 
given  time  in  Britain  than  in  America,  as  I  infer  from 
the  general  average  of  their  clover  and  natural  grafs 
Iq  not  exceeding  ours,  though  they  are  longer  in 
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a  growing  ftate.  It  is  true,  that  the  moifture  of  the 
climate,  and  mild  winters,  give  a  great  verdure  to 
their  fields  at  fome  feafons ;  but  this  is  only  an  ap- 
parent advantage,  which  deceives  fupeificial  obferv- 
ers,  w^hile  it  is  attended  with  real  inconveniences : 
Firft,  the  grafs  itfelf  is  by  that  circumftance  render- 
ed lefs  nutritious,  as  is  well  known  by  every  farmer  : 
Second,  while  the  hay  is  lighter,  it  is  got  in  at  more 
expence  than  ours,  which  is  made  at  the  drieft  feafon 
of  the  year — In  our  crops  of  grajn  we  enjoy  fimilar 
advantages  ;  their  harvefts  are  frequently  wet,  while 
nine  years  in  ten  ours  is  got  in  without  the  leail  ob- 
ftru6lion  from  rain — The  produce  would  alfo,  I  am 
well  fatisfied,  be  greater  here  than  in  England  on 
highly  cultivated  foils,  fince  it  is  well  known  that 
the  (Irength  of  the  draw  depends  upon  the  drynefs  of 
the  feafon.  In  a  moiil  climate,  therefore,  without 
fufficient  fun  to  harden  the  llraw,  heavy  crops  muft 
be  very  often  injured  by  lodging — efpecially  if  we 
take  into  confideration,  that  high  winds  are  much 
more  ufual  in  Great  Britain  than  here — Blight  and 
mildew  are  effeds  of  a  moid  climate  ;  thefe  are  fel- 
dom  and  partially  known  in  this  ftate,  prevailing  on- 
ly in  particular  diflrids  in  extraordinary  feafons.  In 
Britain  it  often  happens,  that  wet  weather,  when  the 
wheat  is  in  blofibm,  affects  all  the  wheat  in  the  king- 
dom, many  parts  of  which,  on  this  account,  do  not 
pretend  to  raife  it. 

If  vegetation  is  flower  in  Britain  than  here,  and  if 
the  grafs  is  alfo  lefs  nutritious,  it  muft  follow,  that 
-with  the  fame  attention  to  ftock  our  paftures  with  the 
beft  grafs,  and  to  keep  the  cattle  out  of  them  at  im- 
proper feafons,  a  larger  ftock  may  be  maintained  on 
the  fame  quantity  of  ground  in  this  ftate,  than  in 
England  ;  and  thus  the  difference  in  the  length  of 
our  winter  be  amply  compenfated.  This  obfervation 
leads  me  to  a  circumftance  in  Britilh  hufbandry, 
"which  might  be  advantageoufty  pradiifed  by  us — 
Many  of  their  farmers  fow  rye  for  the  ufe  of  their 
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flieep  and  lambs  in  the  fpring  ;  in  order  to  do  this 
they  inuft  be  at  the  expence  of  a  fallow,  and  as  their 
rye  grows  two  fifths  flower  than  ours,  it  mud  follow 
that  they  can  only  keep  three  flieep,  where  we  may 
have  five.    If  therefore  this  pradice  is  advantageous 
in  England,  it  would  be  much  more  fo  in  America,  to 
fow  our  corn  fields  with  rye,  to  feed  off  with  fheep 
in  the  fpring,  not  only  becaufe  of  the  additional 
numbers  that  we  can  keep,  but  becaufe  we  are  more 
pinched  for  fiiecp-food  in  the  fpring  ;  befides  that 
the  rye  that  cofls  the  Britifli  farmer  a  complete  fal- 
low, cofts  us  nothing  but  the  feed,  if  fown  among 
the  corn  when  it  is  topped  \  and  as  five  flieep  will 
leave  more  manure  than  three,  the  rye  field  fo  fed 
down,  will  be  left  in  better  order  here  by  this  prac- 
tice, than  it  would  in  Britain. — In  the  healthfulnefs 
of  our  flock  we  have  alfo  great  advantages  over  Bri- 
tain.   Among  our  black  cattle  I  have  been  told  that 
feme  diforders  prevail,  though  they  are  fo  extremely 
rare,  that  in  twenty  years  fince  I  commenced  farm- 
ing, I  do  not  recollect  to  have  lofl  one  creature,  un- 
lefs  it  were  by  fome  accidental  hurt  :  nor  have  I 
known  any  others  to  die  among  my  neighbors,  except 
from  the  fame  caufe,  or  bad  keeping  in  the  fpring  : 
and  while  the  rot  fweeps  away  whole  flocks  of  flieep 
in  Britain,  it  is  a  diforder  entirely  unknown  in  this 
country. 

All  thefe  natural  advantages  being  in  favor  of  the 
American  farmer,  I  fliall  be  aflced  how  it  happens 
that  the  lands  in  Britain  are  more  productive  :  Ad- 
mitting the  facl,  which  however  is  not  quite  ou^  of 
doubt,  when  the  general  average  of  the  cultivated 
parts  of  both  countries,  are  compared,  the  anfwer 
would  be  found  in  the  low  price  of  labor,  and  in  the 
high  price  of  land.  More  labor  is  therefore  expend- 
ed upon  lefs  land  there,  and  the  produd  is  always  in 
proportion  to  the  labor,  the  foil  and  the  climate. 
But  does  it  yield  more  profit  to  the  cultivator  ? — 
No  man  need  to  be  told  that  a  garden  where  one 
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man  is  conftantly  employed  upon  half  an  acre  of 
ground,  will  produce  more  pulfe  than  the  fame  quan- 
tity of  ground  cultivated  with  a  plough,  in  which 
way  one  man  can  tend  ten  acres ;  but  does  it  follow 
the  one  half  acre  is  more  profitable  than  the  ten 
acres,  even  though  the  additional  rent  fliould  be  fu- 
peradded  ?  That  huibandry  is  more  profitable  here 
than  in  Britain,  is  evident  from  this  fingular  circum- 
Itance,  that  the  labor  is  dearer,  and  lands  proporti- 
onably  w^orfe  cultivated,  yet  the  American  farmer 
can  afford  to  fell  his  produd  fixty  per  cent  cheaper 
than  the  Britiflihufbandman — The  reafon  is  obvious: 
In  England  a  greater  capital  is  neceflary,  even  though 
labor  is  cheaper  than  in  America,  to  render  their 
lands  equally  produdlive,  and  the  intereft  of  their 
capital  mufl:  be  added  to  the  price  of  the  produce. 
In  Britain  the  average  of  labor,  when  the  laborer  is 
lodged  and  fed,  is  below  forty  dollars  a  year,  here  it 
is  above  fixty  ;  and  yet  the  American  farmers  can 
afford  to  fell  their  produd:  fixty  per  cent  cheaper 
than  the  Britifli  cultivator  :  Does  it  not  follow  then, 
that  the  fame  labor  produces  more  by  fixty  per  cent, 
and  the  whole  difference  of  the  price  of  labor  ?  And 
where  the  cultivator,  as  is  the  cafe  with  mofl:  of  our 
farmers,  is  his  own  laborer,  is  not  the  difference  in 
the  price  of  labor  to  be  confidered  as  part  of  his  pro- 
fit, fince  he  earns  fixty  dollars  where  a  Britifn  culti- 
vator earns  forty';  and  yet  makes  fomuch  more  from 
his  land  over  and  above  this  difference  in  the  value 
of  his  ov/n  labor,  as  to  underfeil  the  Britifii  farmer 
even  in  his  own  market? 

All  thefe  obfervations  are  intended  to  apply  to 
lands  in  their  common  fiate,  not  to  lands  on  which 
a  great  capital  has  been  expended  in  one  country, 
and  nothing  in  the  other.  Thus  I  do  not  mean  to 
fay  that  a  bog  meadow  in  America  without  a  ditch, 
lhall  produce  as  much  as  a  meadow  reclaimed  at  a 
great  expence  in  Britain  ;  or  that  a  piece  of  clay 
ground  in  England  completely  under- drained,  will 
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not  produce  more  than  a  fimilar  piece  here  without 
a  fingle  water-furrow  :  I  know  too  that  thefe  im- 
provements are  much  more  ufual  in  England  than  in 
America,  where  lands  are  cheap,  and  the  farmers' 
capitals  too  fmall  for  expenfive  improvements  :  all 
I  mean  to  fhew  is,  that  this  country  has  natural  ad- 
vantages in  its  foil  and  climate  over  Britain,  and  to 
encourage  our  farmers  to  hope,  that  whenever  their 
circumdances  fliall  enable  them  to  circulate  their 
artificial  improvements,  that  agriculture  will  be  car- 
ried to  a  much  higher  pitch  here  than  in  Britain  : 
One  of  the  cheaped  and  moft  obvious  improvements, 
and  to  wdiich  England  is  more  indebted  than  to  any 
other,  is  the  fowing  of  grafs  feeds,  and  particularly 
clover,  and  putting  in  their  wheat  upon  a  clover 
clay  inftead  of  an  expenfive  fallow.  To  this  permit 
me  to  add  another  from  my  own  experience,  which 
is  the  praclicability  of  raifing  lucerne  as  eafy  here 
as  in  any  part  of  the  world  :  a  plant  which  as  much 
exceeds  red  clover,  as  the  red  does  the  common 
white  ;  but  which  the  want  of  fun,  and  the  moid 
climate  of  England  generating,  an  infinity  of  weeds, 
prevents  their  cultivating  to  any  advantage — to  thefe 
phyfical,  every  man's  refledions  will  add  thofe  mor- 
al advantages  that  arife  from  the  enjoyment  of  free* 
dom  under  the  happieil  of  confiitutions ;  the  equali- 
ty of  our  fortunes,  which  facilitates  our  mutual  in-^ 
terefts  ;  and  the  refped.in  which  agriculture  is  held 
by  thofe  who  govern  and  dired  our  affairs  ;  where 
the  hero,  the  patriot,  the  ftatefman,  Washington:, 
does  not  difdain  to  guide,  who  can  refute  to  vene- 
rate, the  plough  ? 


[     112  ] 


'Experiments  and  Obfervations  on  Lucerne* 
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EXPERIMENT— I. 

APRIL  20,  1 791 — Mixed  2  lbs.  of  lucerne  with 
2  lbs  of  clover  feed,  fowed  them  with  oats  on 
1-4  of  an  acre  of  ground,  the  foil  fand  to  the  depth 
of  14  feet,  but  in  good  order,  having  been  the  two 
preceding  years  in  potatoes  with  dung. — 6th  April, 
1792 — Spread  two  bufhels  of  gypfum. — May  25 — 
The  clover  very  luxuriant ;  the  lucerne,  though  of 
fuperior  height,  branches  fo  little,  and  is  fo  com- 
preiTed  by  the  clover,  as  hardly  to  attract  attention. 
About  tiie  middle  of  June,  cut  the  grafs-produ6l  in 
dry  hay,  a  large  load  for  two  oxen,  or  Ibmewhat  more 
than  half  a  ton. — Auguft  8 — Cut  a  fecond  crop 
about  5  cwt.  The  fummer  having  proved  very  dry 
and  the  foil  being  naturally  fo,  the  clover  did  not  rife 
fufficiently  to  be  cut,  fo  that  this  crop  coniifted  wholly 
of  lucerne  :  I  now  experienced  the  want  of  feed,  for 
though  the  lucerne  was  about  27  inches  high,  it  oc- 
cupied too  little  fpace  to  produce  a  great  crop.  The 
lucerne  and  clover  rofe  after  this  cutting,  and  might 
have  yielded  a  tolerable  crop,  but  I  preferred  leaving 
the  rowan  to  proted  the  roots  againft  the  winter 
winds. — 1793,  April — DreflTed  this  fpot  with  one 
bufhel  of  gypfum. — 28th  April — The  fpring  prov- 
ing uncommonly  early,  the  ground  being  naturally 
warm,  having  a  fouth  afpe£l,  and  the  plants  having 
been  proteded  by  a  good  winter  coat.  The  lucerne 
exhibited  a  mofi:  beautiful  appearance  ;  it  was  13 
inches  high,  the  clover  growing  with  it  not  more  than 
two.  The  common  pafturesv;ere  barely  green.  As  my 
hay  was  gone,  and  none  to  be  purchafed,  (the  year 
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preceding  having  yielded  but  bad  hay-crops)  I  was 
compelled  to  employ  my  lucerne  to  feeding  four 
plough  horfes,  three  times  a  day  in  the  ftable  as  they 
came  from  their  work  ;  and  four  fows  that  had  pigs, 
which  were  regularly  fed  with  it  three  times  a  day  ; 
the  horfes  were  turned  out  at  night  to  glean  what 
ihey  could  in  the  pallures  ;  it  lalted  them  till  the 
23d  of  May,  and  what  was  lad  cut,  was  near  three 
feet  high. —  10th  June.  Began  again  to  cut  for  two 
very  large  coach  horfes,  kept  altogether  in  the  ftable  ; 
it  iafted  them  to  the  twenty-eighth.  In  this  cutting 
the  clover  amounted  to  near  one  half  of  the  crop, 
-which  was  I  think  more  produdtive  on  that  account 
than  the  one  that  preceded,  or  thofe  that  followed 
it.  On  the  28th  of  July,  mowed  a  third  time  for 
hay  ;  the  produd  as  nearly  as  I  could  judge,  about 
6  cwt,  dry.  The  clover  aided  this  crop  very  little, 
the  drought  having  prevented  it  from  riling  much 
after  the  laft  cutting,  and  indeed  a  confiderabie  part 
of  it  had  dried  out.  As  no  clover  appeared  after 
this,  and  the  lucerne  Vt^as  perfedlly  free  from  weeds, 
I  conceived  the  idea  cf  leaving  it  for  feed  ;  and  did 
not  therefore  cut  it  when  in  bloflbm-as  I  might  have 
done,  and  have  had  a  fifth  crop  :  the  feeds  v/ere  not 
ripe  till  the  illof  Odober,  when  it  was  again  cur, 
and  produced  about  6  cwt.  of  dry  hay.  Though  the 
feed  looks  fair  and  ripe,  and  promrfes  to  yield  a  con- 
iiderable  quantity,  yet  from  not  underdanding  the 
management,'  or  from  the  lucerne's  having  been 
touched  by  the  froft,  I  have  been  able  to  make  no 
hand  of  colledingit ;  perhaps  after  it  has  laid  longer, 
it  will  be  more  eafily  feparated  froai  the  pod. 

Expence  per  Acre  of  this  Experiment, — No.  I. 

Ploughing,  &c.  charged  to  oats,   

"16  lbs.  clover  and  incerne  feed,  at  1/3  I  00 

8owInjr  and  harrowing  in,        .        .  .  030 

8  buHiels  gypium,  at  4/^         .        .  ,  1120 

id  cutting,  making,  &c.        .        .  .  010  c 

2d    do.        .       .        .        .       ,  ,  080 

 —  3  ^3  o 
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2d  Year,  1793. 
i{l  cutting  and  feeding, 
2d  do. 

3d  do.  and  making  Into  hay, 
4th   do.  do. 

4  buihels  of  gypfum,  at  4/ 


10 
10 

8 
8 

16 


o 
o 
o 
o 
o 


3  13 


12 


Total  expence  per  acre,  .       .  .         £*  ^  5 

Profit  per  Acrey  1 792. 

aft  crop,  2  tons  of  hay,  at  2/6  .        .  500 

2d  CI  op,  1  ton  of  hay,            .  .        .  2  lO  © 


1793. 

ift  crop,  invaluable,  as  neither  hay  or  oats") 

were  to  be  got,  valued  at  2  tons  hay,     J      5  ° 
2d  crop,  two  iiorfes,  or  at  rate  8  per  acre, 

18  days,  at  6^.  per  diem,  J       3  ^2  o 

3d  crop  of  hay,  24  cwt.  at  2/6  .  .  300 
4th  do.  exclufive  of  feed,        .       .       •  300 

 22    2  o 

Dedud  expence,       .       .       .       .  650 

2  years — Clear  profit  per  acre,       .       .      £•       ^1  ^ 


Encouraged  by  this  fuccefs,  I  went  this  year,  1793, 
largely  into  the  culture  of  lucerne  ;  as  land  marks 
to  others,  my  errors  and  loiTes  are  now  to  be  recorded. 

10th  March,  1793. 
EXPERIMENT— No.  2. 

LAND  a  light  loam,  indifferently  prepared  for 
wheat  by  two  ploughings  only,  being  an  old  paflure 
in  little  heart,  ploughed  every  fifth  year  for  fifty 
years  paft,  and  never  manured  ;  fown  lall  autumn 
with  wheat  ;  fowed  over  eight  acres  of  the  wheat, 
lucerne  and  clover,  in  various  proportions,  to  the 
amount  of  forty  pounds  of  clover,  and  feventy-lix  of 
lucerne  feed  ;  manured  at  the  fame  time  with  fifty- 
feven  buihels  of  gypfum  in  various  propoitions,  from 
five  to  ten  bufhels  per  acre.  The  largefl  quantity 
produced  the  beft  wheat,  and  the  whole  being  bet- 
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ter  than  could  have  been  expeded  from  the  foil  ;  the 
farmers  who  infpeded  the  crop  were  of  opinion,  that 
the  gypfum  had  been  of  ufe  to  the  wheat.  The  grafs 
feeds  vegetated  very  well,  and  came  up  thickly,  but 
not  vigorouily.  A  drought,  very  unufual  at  that  fea- 
fon,  came  on  as  early  as  the  lail  of  April  and  con- 
tinued till  the  middle  of  June  :  the  clover  and  lu- 
cerne promifed  fo  little  when  the  wheat  came  off,  that 
I  fed  the  Hubble  (this  experiment-ground  being 
part  of  a  large  field  ;)  I  fliall  order  it  to  be  enclofed, 
to  fee  whetiier  the  next  year  will  repay  a  part  of 
my  expences,  which  fland  as  follows  : 

116  lb.  lucerne  and  clover  feed,  .  .  694 
Sowing,  .        .        .        .        ,  050 

57  buiheis  of  gypfam,  at  4/".  .  .  11  8  o 
Carting  and  fovving  do.       .       .       .       o  10  o 

 £'  18  10  4 

EXPERIMENT— No.  3—1 793. 

LAND  a  light  fandy  loam,  three  years  under  clo- 
ver, and  twice  in  that  time  manured  with  gypfum, 
feven  buQiels  to  the  acre  ;  broke  up  20th  April,  low- 
ed with  oats  on  one  ploughing,  fod  harrowed  fine  ; 
over  three  acres  of  this  fowed  on  the  ill  of  May, 
eight  pounds  of  clover,  and  eight  pounds  of  lucerne 
feed  to  the  acre  mixed,  at  the  rate  of  fixteen  pounds 
feed.  The  oats  came  forward  with  fuch  luxuriance 
(yielding  fixty-four  bufliels  on  the  average  to  the 
acre,)  and  fuch  abundance  of  ftraw,  that  the  greater 
part  was  lodged,  and  the  grafs  feeds  fo  effeclualiy 
deftroyed,  that  I  havefince  ploughed  up  the  ilubble; 
this  was  alfo  dreiied  with  gypfum,  five  bulhels  to 
the  acre.  ■ 

Etcpence, 

48  lb.  clover  and  lucerne  feed,     .        .  £.  2  16  o 

Sowing,           .....  020 

15  bulhels  of  gypfum,  at  4^.      ;        .  300 

Sowing  do.  and  harrowing,       .        .  060 

Entire  lofs,  except  the  gypfum  may  be  of  7  y  /■ 

ufc  iu  the  next  crop,  j  4  ^ 
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EXPERIMENT— No.  4—1793. 
SOIL  and  manngement  as  above  ;  being  part  of 
the  fame  field.  Ploughed  twice  for  barley  ;  once 
lafl  autumn  •  once  early  in  xVpril  ;  fown  w'ith  barley 
about  20th.  Sowed  the  next  day  two  acres  of  this 
ground  with  clover  and  lucerne,  mixed  eight  pounds 
of  each  to  the  acre,  except  about  half  an  acre  with 
lucerne  alone,  fixteen  pounds  to  the  acre,  harrowed 
with  a  light  harrow.  The  lucerne  and  clover  came 
lip  very  well,  and  would  have  produced  about  half  a 
*-on  of  hay  to  the  acre,  had  it  been  mown  this  au- 
tumn ;  it  has  been  fed  down,  though  not  fo  clcfely 
as  to  injure  it.  Put  in  at  the  fame  time,  and  in  the 
fame  manner,  one  acre  upon  a  flrong  loam,  laying 
Hat,  and  fomewhat  w^et,  the  ground  having  yielded 
potatoes  for  the  tw^o  laft  years.  The  lucerne  after 
the  barley  on  this  ground,  is  very  promifing,  and  has 
Dot  been  fed — Expences  the  fame  as  above,  6  4  o 
on  the  three  acres  :  however  I  am  well  fatisfied  that 
the  enfuing  crop  will  amply  repay  the  expence. 


EXPERIMENT— No.  5—1793. 
LAND,  a  hill  lide  ;  foil,  flaty  gravel,  on  a  clay 
bottom,  had  been  two  years  under  white  clover, 
brouglit  in  by  gypfum,  without  being  ploughed  or 
feeded.  Ploughed  twice  this  fpring  and  fummer  ; 
one  acre  fown  with  one  peck  of  buck-wheat,  ill 
July,  after  which  fecded  with  18  lbs.  of  lucerne,  and 
manured  with  7  bufhels  of  gypfum,  a  fhower  fell 
juft  after  it  was  fown.  The  lucerne  came  up  flrong 
and  healthy,  and  for  fome  days  feemed  to  keep  pace 
with  the  buck-wheat  ;  but  this  in  a  fhort  time,  owang 
to  the  gypfum  (as  appeared  by  a  fmall  fpot  that  I 
had  not  g^ven  any)  fnot  far  a-head,  rofe  to  near  five 
feet  in  height,  and  fo  effedually  ovcrfhadowed  the 
lucerne,  that  I  had  no  hopes  of  faving  it,  but  by 
cutting  down  its  too  pow^erful  rival  ;  I  moved  a  fmall 
part,  but  fo  much  againil  the  inchnation  of  my  over- 
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feer,  who  wifhed  to  fee  whether  it  would  be  as  pro- 
ductive in  grain  as  in  haulm  ;  in  which  I  own  alfo 
my  own  curiofity  was  very  much  interefted  ;  1  ac- 
cordingly let  four-fiRhs  of  the  piece  take  its  chance, 
end  the  lucerne  continued  as  well  as  it  was  able  with 
its  umbrageous  inmate.  Where  the  buck-wheat 
had  been  cut,  the  lucerne  at  hrH  languilbed,  from 
being  fo  fuddenly  expofed  to  a  hot  fun  ;  but,  as  the 
buck- wheat  rofe  again,  the  lucerne  fprung  with  it, 
and  neither  much  out-topping  the  other,  the  firft  re- 
covered its  looks,  and  promifes  very  well.  Where 
the  buck-wheat  was  left  to  ripen,  as  the  whole  lodg- 
ed, the  lucerne,  if  not  abfolutely  dead,  is  at  lead  lb 
very  lickly,  that  I  dare  not  promife  myfelf  much  re- 
turn from  this  experiment. 

Expence  cf  Experiment-^ No »  5. 
18  lbs.  feed,  at  14^^,       •       .       .        .  110 
Sowing  and  harrowing,    .        .       .  ,026 
6  bulhels  gyprum,  aad  fpreading,      .       .  170 

 2  \o  6 


EXPEPJMENT— No.  6. 

PLOUGHED  one-third  of  an  acre  of  oats-ftubble, 
mentioned  in  Experiment  No.  4  ;  fowed  ift  Augull 
with  turnip-feed  and  5  lbs.  of  lucerne,  being  all  I 
had  left ;  the  turnips  too  fmall  to  gather,  the  lucerne 
came  up  well,  conlidering  the  quantity  of  feed,  which 
was  much  too  fmall,  the  only  objed;  of  this  experi- 
ment was  to  fee  wh(fther  fowing  upon  (lubble  would 
forvv^ard  the  plant  more  than  a  fpring  feeding.  Next 
year  will  anfwer  this  enquiry. 

EXPERIMENT— No.  7—1793. 

BROKE  up  the  middle  of  May  a  fmall  flrip  of 
ground  next  to  the  lucerne  of  Experiment  No.  i. 
Raked  fine  and  put  in  one  pound  lucerne-feed  alone. 
This  came  forward  fo  fad  as  to  flower,  and  many 
plants,  had  they  not  have  been  cut,  would  have  pro- 
bably pel  reeled  their  feed. 
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The  general  refult  of  thefe  experiments,  in  which 
I  have  employed  230  lb.  of  feed,  and  expended 
j^.  30  18  10,  cannot  be  abfokitely  pronounced  upon 
till  the  next  year.  No.  1,  will  doubtlefs  pay  me  the 
enfuing  feafon,  what  it  has  done  this,  as  it  contains 
no  marks  of  deterioration,  to  wit  :  £.  3,  after  deduc- 
ing all  expences  for  one  quarter  of  an  acre,  or^.  12 
per  acie  clear  proiit.  No.  2,  may  poilibly  pay  its 
expences  in  good  pallure  next  year,  as  the  lucerne 
and  clover  are  flill  ahve,  though  not  promihng. 
No.  3,  is  totally  lofl.  No.  4,  looks  fo  well,  that  1  can 
hardly  doubt  that  it  will  yield  as  much  as  my  firfl 
experiment  did,  that  is  about  three  tons  of  hay  an 
acre  the  fiifi:  year,  and  proportionably  afterwards  ; 
nor  am  I  quite  out  of  hopes  of  No.  5.  It  might  per- 
haps have  been  thought  better  to  have  deferred  this 
communication  till  another  year  had  afforded  me 
the  means  of  Rating  thefe  refults  ;  but  as  I  was  led 
into  this  couife  of  experiments  with  a  view  to  acquire 
fuch  a  knowledge  of  this  plant,  and  the  mode  of  cul- 
tivating it,  as  would  enable  others  to  avail  themfelves 
of  my  errors  and  my  experience,  without  incurring 
expences  that  would  difcourage  them  in  the  outfet, 
I  have  thought  it  prudent  thus  early,  to  ftate  them, 
lince  even  now  important  dedudions  may  be  drawn 
from  them. 

From  the  firfl  experiment  it  appears,  that  it  may 
be  eafily  fown  on  a  dry  foil  with  oats  and  clover,  and 
that  its  annual  clear  profits  after  deducting  every  cx- 
pence,  will  exceed,  on  the  tw^o  firfl  years,  7  per 
acre.  The  failure  therefore  of  that  fown  this  year 
with  oats,  muil  be  afcribed  to  the  following  caufes  : 
I  ft,  A  luxuriance  in  the  oats,  which  was  by  no  means 
to  be  expeded  from  the  foil,  and  is  wholly  to  be  at- 
tributed to  the  improvement  it  had  received  from 
clover  and  gypfum,  and  is  fo  far  a  ftriking  lefTon  to 
farmers,  as  well  as  a  confirmation  of  the  conjedures  I 
had  the  honor  to  fubmit  to  the  fociety  on  the  effed 
of  gypfum  as  a  permanent  improver  of  the  foil.  2d, 
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The  oats  having  been  fown  on  one  ploughing,  fo  that 
the  ground  was  lefs  mellow  than  it  lliouid  be  for  the 
reception  of  lucerne.  —3d,  To  the  extreme  drought 
of  the  fpring  ;  clover  having  not  fucceeded  better 
than  lucerne,  when  fown  together.  The  fecond  ex- 
periment proves  that  ground  which  has  not  been 
ploughed  in  the  fpring,  ot  pulverized  fully,  is  impro- 
per. The  failure,  however,  of  this  experiment,  may 
in  fome  fort,  be  charged  to  the  earlj  fowing,  fince 
the  rapid  growth,  of  that  fown  with  the  buck- wheat, 
during  the  hotteft  feafon  of  the  year,  would  intimate 
that  the  ground  fhould  be  warm  and  mellow,  to  fuit 
the  conftitution  of  this  plant  while  in  its  infant  ftate. 
The  fuccefs  that  attended  the  fowing  with  barley 
proves,  that  notwithilanding  the  unfavorable  feafon, 
if  the  earth  is  properly  pulverized,  a  good  produft 
may  be  expeded. 

An  important  queflion  dill  remains  to  be  decided, 
relative  to  the  propriety  of  fowing  lucerne  alone  or 
mixed  with  red  clover  feed.  I  was  prejudiced  in 
favor  of  the  latter  mode  from  the  foilovi'ing  coniid- 
erations  : 

id.  I  wiflied  to  know  whether  it  was  equally  har- 
dy with  clover  ?  Whether  under  fimilar  cnxumftan- 
ces  it  was  able  to  contend  with  it  in  our  climate  ? 
Experience  has  convinced  me  that  it  will,  and  that 
in  dry  feafons  it  Vv'ill  fiourifli — while  clover  is  too 
faint  and  languid  to  raife  its  drooping  head  ;  and 
what  is  more  extraordinary,  that  this  child  of  the 
fummer,  better  braves  the  biting  frofts  of  the  fpring 
and  the  keen  autumnal  blafts,  than  clover,  or  any 
cultivated  grafs  of  this  climate. — Thefe  are  impor- 
tant circumftances,  when  I  am  laboring  to  introduce 
it  into  common  hufbandry,  in  the  face  of  prejudi- 
ces ariiing  from  the  Englifh  experiments,  which  are 
far  from  encouraging  to  farmers  of  moderate  capi- 
tals ;  I  hope,  however,  to  fhew,  that  it  is  infinitely- 
better  adapted  to  our  climate  than  to  that  of  Great 
Britain. 
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2dly.  It  having  been  conflantly  alTerted  that  it 
takes  three  years  to  come  to  perfeclion,and  that  the 
prolpeds  are  very  trilling  the  year  Succeeding  that 
in  which  it  was  fown,  by  mixing  the  feeds  with  thofe 
of  clover,  I  expeded,  and  indeed  found,  that  an 
immediate  profit  might  be  obtained  ;  for  the  clover 
came  forward  as  early,  as  if  it  had  been  fown  alone, 
was  fupported  by  the  lucerne,  which  added  fome- 
thing  to  the  crop,  and  both  together  yielded  at  the 
rate  of  more  than  three  and  a  half  tons  an  acre, 
the  very  firft  year  ;  the  merit  of  the  lafl  cutting  be-  i. 
ing  wholly  due  to  the  lucetne,  iince  the  drought  ': 
prevented  the  clover  from  riling  a  fecond  time  to  the  ! 
fcythe  ;  fo  that,  had  this  field  been  fown  with  clo-  ! 
ver  alone,  it  would  have  yielded  twenty-four  hundied  i 
weight  per  acre,  and  lefs  than  it  did  by  the  addition  : 
of  the  lucerne  feed  the  very  Jirft  year. — The  fecond  j 
year's  produd  is  Hill  more  conclufive  in  favor  of  the  i 
lucerne. 

3dly.  As  clover  is  a  beneficial  plant,  I  expedl-  '^i 
ed  that  as  the  lucerne  advanced,  the  clover  | 
would  die  out  and  leave  the  ground  free  from  weeds 
that  might  have  robbed  the  heritage  during  the  mi-  , 
nority  of  the  lucerne.  Though  this  reafoning  w'as  j 
plaufible  and  influenced  my  condudl  in  my  experi-  i 
ments  this  year,  yet  I  am  not  fatisfied  that  it  is  juft.  i 
I  argued  from  Englilh  books  of  hufbandry,  which  i 
are  not  however,  calculated  in  this  particular  for  our  , 
climate.  The  principles  they  maintain  are — ifl.  ] 
That  lucerne  does  not  attain  any  confiderable  degree  i 
of  firength  till  the  third  year;  hence  the  necellity  i 
with  them  of  drilling  and  hoeing  to  keep  down  the  i 
Vv^eeds.  Some  that  I  fowed  this  year  with  my  barley,  ■] 
as  well  as  a  crop  which  my  neighbor  Mr.  De  La  Bi-  ' 
garre  fowed  with  his,  yielded,  on  being  cut  this  very  \ 
autum.n  after  his  barley,  almofl  eleven  hundred  ; 
weight  per  acre,  convinces  me  that  its  growth  is  more  ; 
rapid  here  than  in  England — (In  this  however  it  is"  \ 
not  peculiar,  as  I  lhali  on  feme  other  occaficn  fhev/  ; 
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that  plants  grow  more  rapidly  by  two-fifths  here  than 
in  BritainJ  1  am  therefore  very  doubtful  whether  it 
will  not  pay  as  much  and  as  early,  provided  from 
lixteen  to  twenty-four  pounds  of  feed  are  fown  to  the 
acre,  as  the  mixed  crop  would  do.  This  I  fhall  next 
year  afcertain  with  accuracy. — Should  it  be  efta- 
bhftied  on  experiment,  the  clover-feed  ihould  be 
omitted,  as  it  tends  to  check  tiie  lucerne,  and  to 
jender  the  crop  thin  when  it  dies  out ;  befides,  that 
neither  fpringing  fo  early,  nor  bearing  drought  fo 
'  well,  it  muft  be  conlidered  as  inferior,  in  every  ref- 
pedl,  to  the  lucerne.  There  is  one  confideratioji 
however  in  its  favor,  that  is,  that  in  warm  fituacions, 
the  lucerne  will  be  fit  to  cut  before  the  clover  rifes 
to  the  fcythe.  The  fecond  crop  in  this  cafe,  will  be 
earlier,  on  account  of  the  clover,  which  will  conlift 
almoft  wholly  of  it,  becaufe  having  efcaped  the 
wounds  which  the  lucerne  received,  it  will  be  rea- 
dy to  take  the  field  before  the  lucerne  has  recover- 
ed from  its  amputation. 

There  are  two  confiderations  which  render  weeds 
here  lefs  troublefome  than  in  Britain  ;  tho,  feverity  of 
our  winter,  and  the  heat  of  our  fummer.  Many,  from 
the  firil  of  thefe  caufes,  are  annual  here,  which  are 
perennial  there,  by  being  able  to  live  through  their 
mild  winter.  The  fiighteil  fallowing  in  the  heat  of 
fummer,  kills  mod  w^eeds  here,  while  in  England 
their  moid  climate  enables  the  greatell  part  of  them, 
hke  An  tens,  to  bid  defiance  to  wounds  and  bruifes, 
if  they  are  permitted  but  to  touch  their  parent  earth. 
We  may  add  to  this  that  the  indigenous  Vv  eeds  of 
this  country  are  few,  becaufe  the  children  of  the  fo- 
reft,  as  well  of  vegetable  as  of  animal  tribes,  fiy  the 
haunts  of  men  ;  the  only  troublefome  weeds  we  have 
are  convids,  that  have  been  tranTported  from  our 
mother  country — They  muft  therefore,  neceflliniy, 
be  much  fewer  than  thofe  that  rem.ain  behind,  not 
only  becaufe  the  habits  of  many  of  them  are  too  de* 
licate  to  afiimilate  themfelves  to  our  unpoliihed  cli« 
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mate,  but  becaufe  their  number,  in  both  countries, 
muft  be  proportioned  to  the  time  from  which  they 
began  to  be  cultivated,  and  to  the  extent  of  their 
commerce — for  weeds  and  vices  are  the  children  of 
cultivation  and  commerce.  Nor  will  they  ever  be  eradi- 
cared  in  an  improved  country  till  fome  agricultural 
millenium  fliall  advance  cultivation  to  the  bigheft 
polTibie  point  of  perfeclion  :  All  thefe  confiderations 
form  decided  arguments  in  favor  of  the  cultivation 
of  lucerne  (whole  greateft  enemy  is  faid  to  be  weeds) 
in  this  country,  rather  than  in  England.  Upon  the 
whole  then  I  would  recommend,  as  the  refult  of  my 
experiments,  as  far  as  they  have  yet  gone  : 

lit.  Never  to  fow  on  ground  that  is  not  perfedly 
pulverized. 

2d.  Not  to  fow  till  the  earth  has  acquired  a  de- 
gree of  warmth  friendly  to  rapid  vegetation,  that  is, 
not  earlier  than  the  m.onth  of  May, 

3d.  To  fow  with  no  crop  that  will  probably  lodge. 

4th.  If  fown  with  buck-wheat,  to  apply  no  gyp- 
fum  or  other  manure,  till  the  buck- wheat  is  off. 

5th,  Where  the  quantity  to  be  fown  is  fmall  and 
the  farmer  can  afford  to  lole  a  crop,  to  give  the 
ground  one  turn  in  the  autumn,  another  in  April, 
harrowing  it  hue,  and  a  third  the  beginning  of  May, 
and  then  if  the  weather  is  mild  and  warm.,  fow,  if  the 
ground  is  in  perfed  tilth,  otherwlfe  give  it  another 
ploughing :  eighteen  or  twenty  pounds  of  feed  are  nat 
too  much  ;  were  it  not  for  the  expence  I  Ihould  pre- 
fer twenty-five  pounds  if  an  early  crop  is  the  objed. 

I  fear  that  1  have,  in  the  opinion  of  many,  dwelt 
too  long  on  this  iubjed  ;  if  I  have,  my  apology  will 
be  found  in  my  anxiety  to  imprefs  upon  my  coun- 
trymen, the  importance  of  cultivating  this  plant, 
which  I  am  fatisfied,  is  better  adapted  to  our  climate 
than  clover  ;  v/hich  exads  no  more  labor  ;  which 
leaves  (I  fpeak  upon  the  authority  of  Young's 
travels)  the  foil  much  better  than  it  found  it  ; 
which  will  even  bear  pafturing ;  having  rayfelf  re- 
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marked  two  plants  in  a  common  paflure  which  had 
defied  the  bite  of  cattle  for  upwards  of  twenty  years, 
one  of  which  is  ftili  alive. 

Thefe  conliderations  have  induced  a  convidion  in 
ray  mind,  that  the  man  who  introduces  a  plant  which 
promifes  to  be  fo  important  to  agriculture,  Vvill  have 
a  better  claim  to  the  gratitude  of  his  country  than 
any  other,  that  one  only  excepted,  whofe  civil  and 
inihtary  virtues  have  afforded  us  the  means  of  pur- 
fuing  in  peace,  our  ruftic  labors.  I  confefs  that  I  am 
not  unambitious  of  that  honor — to  the  rich  I  have 
facilitated  the  means  of  procuring  the  feed,  which 
has  hitherto  been  very  rare  here  ;  fmall  parcels  I 
have  diflributed  to  common  farmers,  whofe  exertions 
I  have  flimulated,  by  fliewing  the  flourifhing  ftate 
of  my  little  field  ;  nor  can  I  conclude  without  ad- 
dreffing  myfelf  (in  the  words  of  the  gofpel)  to  every 
member  of  the  corporation,  who  is  bleft  with  equal 
or  greater  means,  ''go  thou  and  do  UkewifeJ'^ 


Experiments  on  Lucerne, 
By  the  Hon.  Robert  R.  Livingston. 
CContinued-^from  lajl  year, 
THE  delay  which  has  attended  the  printing  of  our 
memoirs,  enables  me  to  lay  before  the  fociety,  a  con- 
tinuation of  the  experiments  upon  lucerne,  which 
I  had  lafl  year  the  honor  to  fubmit  to  their  con- 
fideration. 

No.  I — Continued, 

ifl  April — Manured  with  ten  loads  of  black  earth 
from  a  fwamp — or  at  the  rate  of  forty  loads  to  the 
acre. 

It  was  very  luxuriant  and  cut  twice  before  the 
twentieth  of  June  for  plough  horfes  kept  in  the  fla- 
ble — being  when  they  began  to  cut  each  time,  about 
fixteen  inches  high,  the  average  height,  taking  the 
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firll  and  lafl:  cutting,  each  time  about  twenty  inches. 
On  the  24th  July,  cut  and  made  into  hay,  produc- 
ed one  thoufand  weight  or  two  tons  to  the  acre. 
On  the  laft  of  x\uguft,  cut  a  fourth  time — produce, 
fix  hundred  weight,  or  one  ton  four  hundred  weight 
to  the  acre.  The  fifth  crop  is  not  cut,  but  is  now 
the  lirft  of  October,  twenty  inches  high,  and  very 
promiiing  in  its  appearance  ;  if  we  have  no  fevere 
froit  before  the  middle  of  this  month,  it  will  pro- 
duce about  fix  hundred  weight  of  hay. 

Produce  and  Expence  per  Acre  of  No.  i. 

Expence, 

40  loads  of  black  earth  from  an  adjoining  fwamp — 

at  if,  per  load  •  .  ,       £,  z    o  & 

Cutting  5  crops  and  making  three  into  hay — at  8/C  200 


£'  4 


Two  firft  crops  valued  at  500  wt.  Tons,  C, 

hay  each,  or  200 

3  crops  in  hay           .           .  200 

4th  crop  in  do,              ,  ,140 

5th  eilimated  at          .           •  100 


640 

6  tons  4  cwt.  at  2/6  •  .  •  £•       10  ^ 

Expences  above  ,  •  •         •  400 

Profit  £,  11  10  o 

There  are  fo  many  vacant  fpots  in  this  piece,  ow- 
ing to  its  being  too  thinly  (eeded,  that  I  am  fatisfied 
that  had  I  fown  the  lucerne  alone,  at  the  rate  of 
twenty  pounds,  inftead  of  eight  pounds  to  the  acre, 
that  produce  would  have  been  at  leaft  one  third 
more,  though  1  believe  eleven  pounds  ten  fhillings  per 
acre,  afrer  paying  for  manuring  and  all  expences, 
will  be  deemed  fufficient  profit  to  juftify  the  culture 
of  this  in  prefereiice  to  any  other  grafs. 

No.  2— Continued. 
The  lucerne  fown  over  the  wheat  in  the  fpring  of 
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1793,  yielded  nothing,  fo  that  the  whole  of  this 
muft  be  ftated  as  lofs,  except  that  the  expence  of 
gypfam  fhould  be  dedacled  from  the  account,  as  it 
produced  a  very  noble  crop  of  white  clover,  on 
ground  on  which  I  fhould  otherwife  have  had  httle 
pafture. 

It  is  however  to  be  remarked,  that  the  red  clover 
feed  fov^n  over  the  wheat  at  the  fame  time,  in  the 
manner  mentioned  in  the  experiment,  fucceeded  no 
better  than  the  lucerne  ;  this  mufl;  he-attributed  in 
part  to  the  feafon — and  the  experiment  of  lucerne 
upon  wheat  fliould  again  be  tried,  but  only  on  a 
fmall  fcale,  as  I  am  inclined  upon  the  whole  to  think 
it  will  feldom  fucceed. 

The  lucerne  fown  with  the  oats,  as  I  mentioned,  was 
fo  choaked  by  it  as  to  promife  nothing ;  that  fown 
with  buck-wheat  very  little  for  the  fame  reafon,  and 
both  were  ploughed  up.  The  remaining  experi- 
ments are  thofe  in  which  the  lucerne  was  put  in 
with  barley  and  with  turnips.  The  firft  of  thefe  I 
muft  divide  into  two  clafTes — ift.  That  fown  on  light 
loam— 2d.  That  fown  on  clay. 


Prodit6l  and  Expence,  per  Acre,  of  two  Acres  of  Liu 
c erne,  fown  with  Barley  aiid  Clover,  April,  1793. 


26th  June,  cut  and  made  Into  hay          .  • 
26th  July            •           .           .           .  . 
20th  oeptember          .           ,           .  . 

r. 

1 
I 
I 

2  0 
5  0 
4  0 

3 

1 1  0 

Expence  per  acre  cutting  and  making  hay  8/  per  acre 

4  0 

3  tons  1 1  cwt.  of  hay,  at  2/6       .•  . 
Dedud  expences        .         .  ... 

1 

17  6 
4 

Clear  profit 

£-1 

13  6 

Part  of  this  was  injured  by  the  poultry  and  pigs 
which  were  conftantly  upon  it — thofe  parts  on  which 
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clover  was  mixed  with  the  hicerne,  very  much  infe* 
rior  to  that  on  which  the  lucerne  grew  alone. 

Lucerne  and  Clover  on  Clay. 

This  cut  only  twice — the  fecond  time  the  20th  of 
Auguft  :  The  product  at  both  cuttings  three  tons  to 
the  acre — the  firft  crop  was  much  injured  by  the 
cattle  breaking  in,  and  by  its  being  lodged.  The 
lucerne  among  the  clover  is  now  fit  to  cut  a  third 
time,  but  having  been  fown  thin,  it  will  not  make 
a  crop  alone,  and  the  clover  is  too  fiiort  to  be  worth 
cutting  ;  but  the  after  grals  is  fo  fine,  as  to  be  ade- 
quate to  all  the  expences  attending  the  two  firft 
crops,  fo  that  three  tons  of  hay  or  feven  pounds  ten 
iliiUings  may  be  confidered  as  the  neat  profit  upon 
this  acre. 

Lucerne  fown  with  Turnips,  Aug.  1793. 

I  expreifed  my  fears  that  this  lucerne  would  hard- 
ly live  through  this  winter — however  I  was  agreea- 
bly difappointed  ;  early  in  the  fpring,  though  the 
plants  were  fmall,  and  as  I  thought  much  too  far 
apart,  yet  as  the  feafon  advanced,  they  fliot  forward 
very  luxuriantly,  and  this  piece  has  been  cut  three 
times  with  that  fown  with  barley.  Although  fown 
near  four  months  later,  the  fi.rfl  crop  was  nearly 
equal  to  the  barley  fown,  the  fecond  and  third  much 
fiiperior  to  it,  fo  that  its  acreable  produce  may  be 
flated  at  four  tons  ;  and  its  future  produd  will  be 
greater  than  any  I  have,  as  it  is  perfedly  even,  with- 
out any  vacant  fpots,  and  uninjured  by  the  clover 
which  I  fowed  with  my  other  crops. 

The  introdudion  of  a  new  plant  is  liable  to  fo 
ttiany  difficulties  from  ill  management  and  prejudice, 
that  I  think  it  important  dill  to  continue  the  regifter 
of  my  experiments  at  the  riik  even  of  tiring  the  pa- 
tience of  the  fociety. 

I  remember  the  avidity  with  which  I  read  every 
thing  that  I  could  find  on  this  fubjecl,  before  I  began 
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my  own  experiments,  and  I  remember  too  how  much 
all  I  read  fell  fnort  of  my  wiflies  in  many  particulars, 
which  I  am  now  able  to  elucidate  for  the  benefit  of 
others. 


experiment—No.  i. 

Sept.  1793.  Ploughed  up  four  acres  oats-flubble, 
foil,  a  hght  loam — 1791-1792,  in  clover,  manured 
with  gypfum  ;  1 793,  in  oats,  yield  very  great—^about 
lixty-four  bufhels  to  the  acre. 

April,  1794.  Ploughed  twice — -ift  Mayfowed  two 
acres  with  barley  and  thirty-fix  pounds  of  lucerne 
feed,  Vvdiich  covered  by  the  roller. 

This  barley  was  but  tolerable,  yielding  about 
twenty  bufhels  to  the  acre.  The  lucerne  is  far  from 
anfwering  my  expedation ;  it  is  thin  and  in  patches  ; 
the  rains  which  prevail  this  fummer  have  filled  the 
ground  with  clover,  fo  that  I  expedl  next  year  to  cut 
more  clover  than  lucerne  from  this  ground. 


EXPERIMENT— No.  2. 

The  adjoining  acre  v/as  fown  with  lucerne  alone 
without  barley.  It  looks  at  prefent  exactly  as  that 
fown  with  the  barley,  neither  promifing  much  as 
a  lucerne  crop,  1  fhould  obferve  that  thefe  plants 
came  up  very  thick  and  well,  but  foon  changed  their 
colour  in  fpots  to  yellow,  and  died  away,  except 
where  the  ground  was  rich. 

EXPERIMENT— No  3. 

Ploughed  up  three-fourths  of  an  acre  that  had 
been  in  potatoes  laft  year,  foil  as  above  :  dang  was 
put  in  the  rows  when  the  potatoes  were  planted  at 
the  rate  of  forty  loads  to  an  acre. 

ifi  May,  fowed  with  barley  and  twelve  pounds  of 
lucerne-feed  ;  the  barley  good,  but  much  injured  by 
the  poultry,  being  near  my  houfe.  The  lucerne  a 
very  fine  and  promifing  crop,  cut  the  lad  of  SepteiTi- 
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ber,  about  half  a  ton  to  the  acre.  This  experiment 
is  important,  lince  it  proves  that  if  lucerne  is  fown 
in  the  fpring,  it  ihould  be  on  ground  in  good  health, 
and  warmed  with  dung.  I  have  no  doubt  of  cutting 
four  or  five  tons  of  hay  next  year  from  this  fpot. 

experiment—No.  4— one  acre,  1794. 

Soil  as  above,  but  poorer~fown  this  fpring  with 
vetches,  they  were  cut  20th  July,  for  hay — plough- 
ed immediately  after,  and  put  in  eighteen  pounds 
lucerne  feed  ;  it  came  up  very  thick,  and  maintains 
a  healthy  colour,  though  the  ground  is  very  full  of 
weeds  ;  this  gives  me  no  uneafinefs  as  they  are  an- 
nuals^ and  the  feafon  too  far  advanced  to  permit  them 
to  ripen  their  feeds ;  they  will  only  ferve  to  protedl 
the  lucerne  agaiaft  the  cold  of  the  enfuing  winter. 

EXPERIMENT— No.  5. 

Half  an  acre  of  my  lafl  year  lucerne  Handing  very 
thin,  I  ploughed  it  up  this  year,  and  firft  July,  lowed 
it  with  eight  pounds  of  lucerne-feed  and  a  fmall 
quantity  of  turnip-feed  having  previoully  manured 
the  ground  with  liable- dung — this,  with  a  very  wet 
feafon,  has  brought  up  fo  many  weeds  as  to  injure  the 
lucerne  by  overfnadowing  it,  though  it  came  up  very 
vigorouily — on  the  20th  Auguft,  mowed  the  weeds 
and  turnip  tops,  which  were  very  laige,  not  however 
mowing  very  clofe.  The  lucerne  at  this  time,  ifl 
Odober,  though  very  full  of  weeds,  has  a  fine  healthy 
appearance,  and  I  have  no  doubt  of  its  doing  very 
well ;  the  turnips  do  not  appear  to  have  been  injured 
by  the  mowing. 


EXPERIMENT— No.  6. 

Soil  as  above — ift  May,  planted  three-fourths  of 
an  acre,  with  early  potatoes,  the  beginning  of  the 
fuil  Auguft  took  them  up  and  put  in  upon  one 
ploughing  twelve  pounds  of  luccrne-feed — this  has^ 
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come  up  even  and  thick,  and  is  very  free  from 
weeds  ;  if  it  ftands  the  winter,  which  I  hardly  doubt, 
it  will  make  a  very  line  crop  the  next  >  ear. 


EXPERIMENT— No.  7. 

One  acre  of  gravelly  clay  fown  this  fpring  with 
vetches  left  for  feed,  cut  about  the  lalt  of  Auguil 
and  the  beginning  of  September,  fowed  withftxteeii 
pounds  lucerne  :  It  is  now  (ift  Odober)  but  jull 
beginning  to  ihew  itfelf,  owing  to  there  having  fcarce 
any  rain  fallen  lince  ;  and  the  refult  of  this  experi- 
ment will  determine  whether  it  may  fafely  be  lown 
with  wheat  in  good  foils,  and  how  far  it  is  capable 
bearing  cold  when  very  young. 

Having  with  a  view  to  introduce  this  very  ufeful 
plant,  made  (as  I  believe)  more  experiments,  and 
upon  a  larger  icale,  than  any  other  farmer  in  Ame- 
rica, I  fnali  ilate  the  conclulions  which  I  have  drawQ 
from  them,  as  inllructions  to  others  that  may  chufe 
to  cultivate  it. 

id.  It  appears  to  me  to  be  full  as  hardy  as  clover; 
but  like  it,  to  delight  in  a  warm  dry  foil,  though  it 
will  flouriili  in  a  moid  clay — fubjed,  however,  to  the 
fame  cafualtie^ -in  open  winters,  when  both  will  be 
thrown  out  by  the  frofr. 

2d.  When  very  young  it  requires  a  natural  or  ar- 
tificial w^arniih  in  the  foil,  otherwife  it  languifnes,  and 
when  the.  weeds  and  natural  graffes  come  up,  it  is 
unable  to  contend  with  them. 

Thefe  two  obfervations  point,  firfl  to  the  foil  in 
which  it  fhould  be  fown  ;  to  wit,  a  warm  dry  foil  in 
tolerable  heart ;  and  fecond,  to  the  means  of  pro-, 
curing  the  warmth  which  I  fpeak  of  as  necelTary  to 
the  plant  ;  this  may  be  obtained  in  two  ways  :  ifi, 
by  dung  ;  and  2d,  by  fowing  w^hen  the  fun  has  giv- 
enthe  earthan  additional  heat.  If  fpringfowing  is  in- 
tended, I  fnould  prefer  ground  that  had  been  manured 
and  bore  a  potatoe  crop  the  year  preceding,  bec.aufe 
by  that  means  the  weeds  which  the  dung  produces 

S 
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Vvili  have  been  deftroyed  by  the  hoeing  the  potatoes. 
If  no  fuch  ground  is  ready,  and  a  fpring  Ibvving  is 
intended,  the  dung  fiiould  be  ploughed  in  July  or 
Augull,  and  the  ground  harrowed  fine  ;  this  will 
bring  the  weeds  forward,  when  a  fecond  ploughing, 
and  the  winter  will  dellroy  them  before  they  have 
perfeded  their  feeds ;  the  lucerne  may  be  fown  early 
in  May  (twenty  pounds  to  the  acre)  after  the  ground 
has  had  three  or  four  fpring  ploughings  with  barley, 
which  v/ill  pay  the  expence  of  the  manure  and 
ploughings. 

Second  mode  by  which  the  feeds  will  come  up 
quicker,  and  with  more  regularity,  is  to  manure  ear- 
ly in  the  fpring,  and  to  plough  and  harrow  the  ground 
fine  when  the  weeds  have  fprung  and  got  fome  head; 
and  when  the  earlieft  kinds  begin  to  bloiTom,  plough 
again  and  harrow  fine  ;  repeat  this  four  times  by  the 
ill  of  July,  when  the  lucerne  feed  fnould  be  fown 
(lixteen  pounds  to  the  acre)  every  feed  of  which  will 
then  vegetate  :  The  feed  fhould  always  be  fown  when 
the  ground  is  dry,  and  rolled  in,  if  committed  to  the 
earth  while  it  is  very  moiil,  the  feeds  willfwell,  and 
if  a  dry  feafon  fucceeds  before  they  have  (tuck  root, 
they  will  wither  away. 

3d — Lucerne  is  frequently  liable  to  turn  yellow, 
and  look  fickly.  1  have  not  been  able  to  difcover 
the  caufe  of  this  evil,  though  I  have  carefully  ex- 
amined the  roots  v;ith  a  microfcope — The  remedy  is 
to  mov/  the  plant ;  it  Vv  ill  come  up  free  from  the  dif- 
order. 

4th — The  time  for  cutting  this  for  cattle  is  when 
ever  it  will  fill  the  fcythe  ;  for  hay  when  it  begins  to 
bloflom,  if  left  till  the  bloirom  turns,  it  becomes  too 
hard  :  I  would  prefer  cutting  for  cattle  the  firit  year, 
tis  this  efleclually  deilroys  all  vreeds. 

5th — It  may  be  fed  down  by  any  kind  of  cattle 
vith  as  much  fafety  as  clover. 

6th — I  would  recomrjend  it  to  the  young  farmer 
not  to  be  difcouraged  from  purfuing  the  culture  of 
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this  plant  by  the  obfervations  of  fome  of  the  older 
ones,  who  will  tell  him  that  Mr.  A,  and  Mr.  B,  tried 
it,  hut  it  would  not  do.  Experiments  carelefsly  made 
'  or  not  regularly  purfued,  the  accidental  circumftan- 
ces  of  foils,  or  feafons,  afford  no  conclulive  arguments, 
as  may  be  inferred  from  the  regifter  which  I  have 
exhibited.  Out  of  about  fifteen  acres  which  I  fowed 
lait  year,  but  four  fucceeded  ;  had  I  not  tri-ed  the 
plant  in  various  ways,  I  fhould  probably  have  deter- 
mined that  it  was  not  worth  attention.  My  errors 
and  inftrudions  will  render  the  talk  eafier  for  thofe 
that  chufe  to  attempt  future  experiments.  And  whe- 
ther they  fucceed  or  not,  they  will  render  agriculture 
fome  benefit  by  communicating  to  this  fociety  the 
refult  of  their  experiments. 

R.  R.  Livingston; 

Clermont,  ^tb  October,  1794. 


Extract  of  a  Letter  from  Robert  R.  Livingston,  Efq. 
to  William  Livingston,  Efq.  Governor  of  New- 
Jerfey,  ij"^^,  on  the  Stibje^  of  Gvecn-gz^Q  Plumbs, 

MRS.  LIVINGSTON  informed  me  when  I  was 
lad  at  Elizabethtown,  that  you  had  not  been 
fuccefsful  in  railing  the  green-gage  plumb.  I  fend 
you  two  of  a  very  fine  kind  ;  I  have  novv^  above 
twenty  bearing  trees,  none  of  v^hich  have  been 
grafted,  but  were  all  the  ofispring  or  one  that  v/as 
raifed  from  the  ftone  of  a  grafted  tree,  which  has 
produced  fome  hundred  trees,  as  thofe  I  fend  you 
will  do,  if  planted  in  a  loofe  foil.  The  general  com- 
plaint is,  that  this  fruit  drops  before  it  ripens  :  I  do 
not  find  that  this  is  the  cafe  with  mine,  except  fo  far 
as  is  necefiary  to  keep  the  tree  from  being  over- 
loaded.— I  cannot  help  thinking  therefore,  thatthefc 
trees  have  in  many  places  fuflered  (in  common  with 
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an  higher  order  of  beings)  from  the  ignorance  ot* 
their  phylicians,  who  inliil  that  this  evil  aiifes  from 
too  great  a  qiiuntitj  of  fap,  or  in  other  words,  from 
too  much  health,  and  accordingly  direct  a  fpave  re- 
gimen, and  plant  them  in  ftiff  foils,  where  they  can- 
not feed  without  difficulty  ;  and  lefh  they  fnould  not 
fuffer  enough  from  this  treatment,  they  cut-jtheir 
roots,  put  Hones  in  their  mouths,  bind  their  bodies 
with  bandages,  and  even  go  fo  far  as  to  pierce  and 
beat  them,  as  if  the  fruit  of  this  tree,  like  that  of  re- 
ligion, was  the  offspring  of  mortification.  1  have  nev- 
er yet  heard,  that  theie  prefcriptions  have  been  at- 
tended \\\t\\  much  fuccefs  ;  nor  do  I  think  they  ever 
■will. — Except  man,  I  know  no  animal  that  fuifers 
from  a  plethora,  nor  would  he,  if  luxury  had  not  pro- 
voked his  appetite  to  exceed  its  natural  bounds ;  all 
others  acquire  ftrength  from  plenty  of  food  ;  the  fame 
realoning  applies  to  vegetables,  whofe  feeds  and  fruits 
are  always  moft  perfect,  when  a  fufficiency  of  food  is 
furnifhed  them.  The  plumb  is  in  no  foil  a  very  vig- 
orous tree  ;  its  growth  is  flow  ;  and  when  it  begins 
to  bear,  it  is  generally  very  heavily  laden  ;  as  the 
fruit  increafes  in  fize,  it  makes  a  demand  upon  the 
roots  for  more  fap  than  they  can  readily  furnifli,  par- 
ticularly as  the  droughts  often  come  on  juil  as  this 
demand  is  made.  The  circulation  in  the  tree  be- 
comes more  languid,  and  the  fruit  alters,  withers  and 
drops  for  want  of  nouriflimcnt,  or  is  deftroyed  by 
worms,  which  are  produced  in  it,  as  in  the  ftomachs 
cf  feeble  children,  from  unwholfome  food. 

If  this  reafoning  is  jufl,  the  remedy  muft  be  the 
reverfe  of  that,  which  is  ufually  prefcribed.  1  have 
therefore  always  planted  my  plumbs  in  the  richeft 
fpots  of  my  garden  (the  foil  of  which  is  a  loam 
upon  a  light  fand,  dug  up  and  mixed,  and  vei-y 
highly  manured  every  year)  and  my  trees  have 
fcarcely  ever  failed  to  ripen  as  much  fruit  as  the 
branches  could  carry  without  danger  of  breaking. 
I  have  alfo  had  fome  plumbs  upon  a  ftiff  cky,  none 
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of  which  have  borne  any  fruit  worth  fpeaking  of ; 
one,  a  Drap  D'or,  had  ftood  fifteen  years,  and  was 
not  nine  feet  high  when  1  removed  it  into  my  gar- 
den laft  fpring  a  year  ;  it  has  grown  more  fince,  than 
in  the  fifteen  years  preceding.  Thefe  circnmftances 
convince  me  that  my  theory  is  right,  and  has  induc- 
ed me  to  enlarge  upon  it,  in  hopes  that  it  may  be 
ufeful  to  you,  and  that  when  confirmed  by  your  ex* 
periments,  it  may  be  adopted  by  others. 


Experiments  made  by  Manuring  Land  with  Sea-Weed^ 
taken  dire^ly  from  Creeks,  and  with  Shells  : 
By  Ezra  LTIommedieu,  Efq. 

THE  year  before  laft  I  fenced  about  ten  acres  of 
poor  land  of  a  hght  dry  foil,  and  which  pro- 
duced little  except  five-fingers  and  ground  pine  ;  it 
was  ploughed  up  and  planted  with  corn,  which  was 
dunged  in  the  holes,  but  the  land  was  fo  poor  that 
the  crop  did  not  pay  the  expence  of  culture.  Lall: 
year  I  contracted  for  one  hundred  tons  of  fea-v/eed, 
at  fourteen  pence  per  ton,  and  let  out  five  acres  of 
this  piece  of  ground  for  raifing  wheat.  1  was  to  find 
the  manure,  twenty  ox-cart  loads  to  the  acre,  which 
was  to  be  carted,  and  all  other  expences  borne  in 
raifing  the  crop,  and  I  was  to  have  the  one  half  of 
the  wheat  delivered  in  the  fiieaf  in  the  field  :  Early 
in  March  the  five  acres  was  fowed  with  clover  feed  ; 
at  harvefi  the  wheat  much  exceeded  my  expectation ; 
that  which  was  befi:  put  in,  by  computing  the  fhocks, 
would  yield  fixteen  bu'liels  per  acre — the  clover 
came  up  very  v/ell,  and  after  harvefi:  headed,  and  the 
heads  being  collected  by  women  and  children  aiiiong 
the  ftubble,  the  beft  of  it  yielded  a  bufhel  per  acre, 
on  an  average  fay  forty  pounds  (the  one  halfof  vvliiclv 
I  gave  forgathering) — there  v/ould  have  been  much 
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more  had  it  not  been  for  the  difficulty  of  collecling 
among  Hubble,  which  mufl  principally  be  done  by 
hand  ;  there  is  no  doubt  but  this  five  acres  will 
yield  at  lead  one  ton  of  hay  to  the  acre  the  next 
feafon.  The  computation  of  profits  on  this  five  acres 
is  as  follows  : 

The  one  half  of  the  crop,  on  an  average,  fay 

7  buHiels  wheat  per  acic,  at  8s.  .  £.  2  i6  9 

2.0  pounds  clover-feed,  .         .  ,  i    o  o 

j^"*  3  i6  o 

jDeduf^  20  tons  of  manure,  at  is,  zd.  .  134 

The  neat  profit  per  acre  is        .  2  iz  ^ 

The  land  was  not  worth  more  than  forty  fliillings 
per  acre  ;  but  by  this  tillage,  the  land,  by  the  lowed 
computation,  muft  now  be  worth  five  pounds  per 
acre,  which  makes  the  difference  of  three  pounds, 
which  being  added  to  the  neat  profit,  makes  five 
pounds  twelve  fiiillings  and  eight  pence  clear  gain 
per  acre.  Three  acres  of  this  piece  of  land,  direclly 
after  the  wheat  was  fown,  was  covered  with  drift 
fea-weed,  which  cod  nothing  but  the  carting  :  Early 
in  the  fpring  it  v^as  fowed  with  clover  feed,  the  fea- 
weed  prevented  any  injury  to  the  wheat  from  the 
\vinter,  the  kernel  was  good,  and  yielded  eight  bufii- 
els  to  the  acre  :  the  clover  came  up  v/ell,  but  did 
rsot  produce  more  than  half  the  quantity  of  feed 
which  the  land  adjoining  did,  which  was  manured 
Vi  ith  fea-weed  from  the  creek.  Perhaps  thefe  three 
acres  may  yield  half  a  ton  of  hay  by  the  acre,  the 
next  feafon.  The  remaining  two  acres  I  manured 
with  Ihells  called  Indian  Ihells  ;  that  is,  the  fhells 
of  clams,  oyllers,  wilks  and  fcollops,  collecled  by 
Indians,  and  by  length  of  time  fettled  under  the  fur- 
face  of  the  ground,  and  fo  diflblved  as  to  be  broken 
in  pieces  and  mixed  with  the  earth  ;  twenty  loads 
to  the  acre  were  carted  on  the  two  remaining  acres 
of  the  ten  ;  on  one  acre  twenty  tons  were  carted  and 


On  Ditches  and  Hedges. 


135 


laid  in  heaps  fix  weeks  before  fowing  :  on  the  other 
acre  the  twenty  loads  were  carted  and  direclly  fpread, 
and  harrov/ed  in  with  the  wheat  :  thefe  two  acres 
were  fowed  early  in  the  fpring,  with  daify-feed  ;  at 
harveil  the  lall  mentioned  acre  did  not  produce  a 
fufficient  quantity  of  wheat  (although  the  kernel  was 
good)  to  pay  the  expence  of  tillage  feparate  from 
carting  the  iliells.  The  other  acre  where  the  fhells 
lay  in  heaps  only  fix  weeks,  was  equal  to  that  covered 
with  drifted  fea-weed.  The  daify-feed  came  up 
well  on  both  acres,  but  grew  much  better  on  the 
acre  where  the  fiiells  lay  in  heaps,  than  on  the  one 
where  the  fnells  w^ere  immediately  fpread,  and  by 
appearance  will  produce  a  good  crop  of  that  hay  the 
nextfeafon:  in  many  parts  of  the  country,  efpecially 
on  the  fea-coaft,  there  are  vait  quantities  of  thofe  In- 
dian (hells,  and  by  the  above  experiment,  it  is  necelfary 
for  a  crop  of  grain,  that  the  fliells  be  expofed  to  the  air 
fome  time  before  they  are  put  in  the  ground  :  if  they 
are  carted  in  the  fpring,  and  lay  in  heaps  till  fowing,  it 
may  well  anfv/er  the  purpofe,  though  the  longer 
they  lay  in  heaps  perhaps  the  better  for  the  crop  ; 
a  few  experiments  which  may  be  made  without  any 
expence,  will  determine  the  time  necefiary  for  their 
expofure.  By  a  number  of  experiments  made  iii 
Suffolk  county,  thofe  fiiells  are  found  to  be  a  dura- 
ble manure,  and  very  favorable  to  the  produdion 
of  grafs,  and  the  land  for  a  number  of  years  is 
growing  better  both  for  grafs  and  grain. 
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By  EzPvA  L'HoMMEDiEU,  Efq.  Vice-Prefident  of  ths 
Corporation, 

THE  fcarcity  of  timber  in  many  parts  of  this  fiate 
for  fencing  where  there  are  no  fi;ones  for  walls, 
has  greatly  affec'led  the  price  of  land,  and  farmers  will 
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loon  he  in  a  verj  difagreeable  fituation  iinlefs  fome 
expedient  be  found  for  fencing  theirfarms  at  a  cheap- 
er rate,  in  the  old  fettled  parts  of  the  country,  than 
is  at  prefent  pradifed.  In  many  parts  of  the  new 
fettlements  too  there  is  but  very  little  timber  fuita- 
ble  for  fencing,  the  inconveniences  of  which  will  fooii 
be  felt  by  the  inhabitants.  In  confidering  this  fub- 
jecT:  it  will  readily  occur  that  ditches  and  hedges  can 
be  the  only  fubltitute  where  there  is  no  flone.  It 
will  be  worth  the  attention  of  this  fociety  to  get  in- 
fGrmation  of  the  beft  method  of  making  ditches  and 
railing  hedges,  that  the  fame  may  be  communicated 
for  the  benefit  of  the  public.  This  fubjedl  is  much 
talked  of  by  farmers  ;  but  lince  the  delhudion  of 
the  prim  and  the  Englijh  black  tlmn,  few  attempts 
have  been  made  to  raife  hedges  in  any  manner 
whatever.  In  the  town  of  Eail-Hampton,  in  Suf- 
folk county,  by  the  bell  computation,  at  leaft  two 
bundled  miles  of  good  prim-hedge  died  in  the  courfe 
of  two  or  three  years,  which  was  a  greater  lofs  to  the 
inhabitants  than  if  every  houfe  in  the  townihip  had 
been  burnt  down  at  the  fame  time  ;  it  has  not  as 
yet  been  difcovered  v/hat  occafioned  the  deilrudion 
of  the  prim.  The  Englifa  black  thorn  in  Southamp- 
ton was  nearly  equal  to  the  prim  in  Eaft  Hampton  : 
This  has  lately  all  died  there,  as  it  has  in  every  other 
part  of  the  country  where  it  grew.  A  certain  fly 
makes  a  hole  through  the  bark  of  the  thorn,  and 
there  depoiits  its  eggs  or  maggots  ;  the  lap  of  the 
thorn  runs  cut  at  this  hole  and  hardens  on  the  bark, 
and  becomes  a  hard  bunch  round  the  limb,  and  pre- 
vents all  circulation  of  the  fa p  or  juices  in  that  part, 
and  intirely  kills  the  limb  ;  this  being  the  cafe  in 
the  ditferent  branches  from  the  fame  (lock,  the 
v.'hole  is  foon  deftroyed.  There  are  frequently  three 
or  four  of  thefc  maggots  in  one  bunch  ;  they  grow 
near  half  an  inch  long  before  they  become  a  fly. 
They  have  alfo  by  the  fame  means  deflroyed  all  the 
plumb  and  damfea  tress  on  the  Eafl:  end  of  Long- 
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Ifland  ;  and  have  lately  began  on  the  cherry-trees,  ef- 
pecially  on  the  black  cherry,  which  was  let  in  dieches 
and  bade  fair  to  make  good  hedges,  and  in  a  fliort 
time  will  probably  kill  the  whole  ;  and  it  is  to  be  fear- 
ed that  they  will  incrfeafe  and  deflroy  ail  our  cherry-^ 
treizs,  though  1  h^ve  not  feen  any  large  trees  injured 
by  them  as  yet.  Where  tue  prim  and  rhorn  hedges 
were  dedroyed  no  fubllitute  has  been  attempted. 
Where  pod  and  rail  fence  cannot  be  got  the  ditches 
are  kept  up,  and  with  ftakes  and  poles  on  the  top  a 
temporary  fence  is  made.  It  is  difficult  to  fay  whac 
would  be  the  bed  thing  for  a  hedge  that  we  can  de- 
pend on  :  The  thorn  of  this  country  would  make  an 
excellent  hedge,  far  fuperior  to  the  Engiiih  white 
thorn,  but  we  have  not  as  yet  been  able  to  raife  iL 
from  the  feed  or  haws. 

If  we  may  judge  by  the  great  mortality  of  the 
prim  and  Engiiili  black  thorn,  the  thorn  of  this 
country  will  not  be  fo  liable  to  diforders  as  fhrabs 
which  are  imported  from  Europe.  It  anuvers  but 
little  purpofe  to  have  ditches  unlefs  you  have  hedges" 
to  fupport  them.  The  wild  cherry  is  of  quick  growth, 
and  bears  lopping,  but  is  eafily  dedroyed  by  catria 
who  are  fond  of  the  leaves  ;  this  is  the  cafe  with  the 
locuft  tree.  It  is  found  that  where  lands  have  been 
cleared,  and  young  oaks,  walnut,  or  any  otiier  trees 
that  will  bear  lopping,  have  been  left,  they  have 
anfwered  well  for  a  hedge  by  lopping  the  fame  on  a 
ditch,  and  is  a  good  fence  againd  cattle  and  Iheep. 
I  would  recommend  the  fetting  out  any  kind  of 
young  trees,  that  will  bear  loppmg,  of  two  or  three 
feet  in  length,  v/hich  v/ill  be  fit  to  lop  on  the  ditch 
two  or  three  years  fooner  than  if  raifed  from  the  feed. 
I  have  lately  gone  into  this  pradice,  and  make  no 
doubt  of  its  fuccefs.  If  the  poiuace  of  apples  is  feat- 
tercd  in  ditches,  the  feed  will  come  up,  and  if  kept 
from  the  cattle  a  few  years,  will  be  fufnciently  grown 
to  expofe  to  cattle,  who  will  bite  the  tops  and  prevent 
their  growing  higher  ;  they  willtht^n  grow  thick  and 
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thoray,  and  make  a  very  good  hedge.  Lafl  year  I 
flrewed  all  niy  pomace  in  ditches  for  this  purpofe.  I 
have  feen  young  apple  trees  put  in  a  ditch,  that  is, 
the  bank,  between  the  fods  or  turfs,  when  the  ditch 
or  bank  w^as  making  :  they  grew  well,  and  being 
expofed  to  cattle,  became  a  good  hedge,  and  well 
fupported  the  bank. 


On  Improving  poor  Lands,  by  /owing  Red  Clover  Seed, 
By  Ezra  L'Hommedieu,  Efq, 
Vice-Frejident  of  the  Corporation. 

SOME  years  ago,  I  faw  a  piece  of  very  poor  loamy 
land,  grown  over  with  mofs,  and  yielding  no 
paflure  except  five-fingers  and  a  few  daifies  ;  it  was 
ploughed  up  early  in  the  fpring  and  fowed  with  no- 
thing but  red  clover  feed,  four  quarts  to  the  acre- 
The  next  year  it  produced  a  confiderable  quantity 
of  hay,  which  was  the  only  crop,  though  the  land 
was  much  better  afterwards.  I  make  no  doubt  but 
this  mode  of  culture  might  be  improved  to  great  ad- 
vantage. It  is  the  only  inftance  I  have  feen  of  clo- 
ver feed  being  fown  alone  on  any  land.  It  is  com- 
monly faid  that  the  fowing  of  this  feed  will  anfwer 
no  purpofe  on  very  poor  land  ;  perhaps  the  reafon  is 
that  V7li.eat,  rye,  oats,  or  fomething  elfe,  is  fown  at 
the  fiime  time,  which  exhaufts  all  the  ftrength  of  the 
land  to  bring  it  to  perfedion,  and  leaves  the  clover 
that  comes  up  in  fo  weak  and  languid  a  Hate,  that 
it  eventually  comes  to  nothing ;  when  if  the  clover 
had  all  the  nourifhment  the  land  was  capable  of  af- 
fording, it  might  produce  a  fufficiency  of  feed  the 
firft  year  to  pay  for  the  feed  fown  and  the  tillage  ; 
and  the  next  year  a  confiderable  crop  of  hay,  which 
Vv^ould  be  a  clear  profit  ;  and  if  the  lands  were 
ploughed  up  the  next  fpring  after  cutting  the  hay, 
while  the  roots  of  the  grafs  v/ere  alive,  it  vv^ould  fo 
enrich  the  land  that  in  the  next  procefs  the  feed  and 
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hay  would  be  much  increafed,  and  by  continuing 
this  mode  of  culture  the  lands  would  be  made  good 
without  further  manure.  1  would  propofe  that  the 
advantages  of  this  mode  of  improving  poor  lands  be 
afcertained  by  experiments  to  be  made  on  different 
foils  by  gentlemen  of  the  fociety  who  are  farmers. 


On  the  Folding  of  Sheep, 
By  Ezra  L'^Hommedieu,  Efquire, 

ON  obferving  that  flieep  kept  by  fhepherds  in 
flocks,  and  folded  every  night,  for  the  purpofe 
of  manuring  land,  were  poor  and  fmail,  compared  to 
others  which  were  kept  in  no  better  paftures,  and 
not  folded,  I  determined  to  make  an  experiment  of 
the  profits  which  might  arife  to  the  farmer  by  folding 
his  flocks  of  flieep,  which  I  concluded  might  be  ad- 
vantageous, if  properly  conducted  ;  for  this  purpofe, 
on  the  id  day  of  June,  the  year  before  laft,  I  fenced 
and  ploughed  up  one  acre  in  a  field  which  contained 
about  feventy  acres,  and  on  which  were  kept  eighty 
grown  flieep,  and  fixty  lambs.  I  concluded  that  if 
the  flieep  were  folded  every  night  at  fun-clown,  and 
let  out  every  morning  by  fun-rife,  the  flieep  would 
not  be  much  injured,  the  crop  of  wheat  propofed  to 
be  raifed  on  the  acre  would  be  confiderable,  and  the 
land  much  improved,  which  then  was  very  poor. 

The  flieep  were  properly  attended  to,  which  was 
eafy  to  be  done,  as  the  fold  was  in  the  flieep-palture, 
and  the  farm-houfe  not  more  than  twenty  rods  from 
the  fold.  1  foon  difcovered,  after  folding  the  fheep, 
which  began  about  the  middle  of  June,  that  they  did 
not  look  fo  well  as  ufual,  and  was  advifed  by  the  over- 
feer  to  difcontinue  the  practice  :  I  determined  how- 
ever to  make  the  experiment,  and  continued  the 
folding  till  the  ift  of  Augufl:.  After  wdiich  the 
ground  was  fowed  vdth  wheat,  fome  turnip-feed  and 
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red  clover  feed.  The  lambs  were  fo  much  injured 
by  the  praflice,  that  they  fold  for  one  Ihiliing  icfs 
on  an  average  than  thofe  which  were  raifed  on  the 
fame  pailure  before  and  fince  ;  and  the  grown  ftieep 
fuffered  fo  much,  that  by  the  belt  judgment  1  could 
make,  by  conftclering  their  being  poorer  than  other- 
wife  they  would  have  been,  and  calculating  the  re- 
duced quantity  of  wool  which  they  yielded  the  next 
fpring,  that  the  average  lofs  was  tw^o  {hillings  on  each 
grown  fneep.  The  wheat  was  hurt  by  the  winter, 
though  had  it  not  been  for  this  circumftance,  by 
computing  that  part  which  was  not  winter-killed, 
the  producl  would  have  been  fifteen  bufliels.  Sixty 
bufliels  of  turnips  were  pulled  from  the  f^me  ground, 
Jmd  I  expected  that  the  land  would  have  been  lb 
improved  as  to  produce  a  good  crop  of  hay  the  next 
year,  but  in  this  1  was  difappointed  ;  the  w^heat  and 
the  turnips  having  exhauiled  almoft  the  whole  of  the 
manure  which  was  obtained  by  the  fhecp,  and  the 
land  left  in  a  ftate  not  much  fuperior  ta  what  it  waa 
at  firfl. 

Computation  of  Profit  and  Lofs, 

Plougning,  fowing,  and  reaping  the  acre,  .              ^  o 

Pulling  and  cutting  the  turnips,        .  .           •        o  lo  o 

!Lofs  on  eighty  grown  fticep,  at  2S.        .  .        .  800 

X-ofs  on  fixty  iambs,  at  18,        .           .  .             3    ^'  ^ 

Attending  the  fneep,       .       .        .  .        .  080 

£'  ^3    8  o 

Produce. 

Fifteen  bufhels  of  wheat,  in  cafe  no  part  had 

been  winter- killed,  at  8g.  .  .  600 
Sixty  bufhcls  of  turnips,  at  is.  6d.       •      4  10  o 

.    10  10  o 


Lofs,  £  2  o 


By  this  experiment  I  was  convinced  no  advantage 
would  arife  from  the  cgnftant  folding  of  Iheep.  The 
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injury  ^o'AQ  to  the  fneep  by  folding,  appears  to  arife 
from  a  number  of  caufes.  They  became  very  dirty 
hy  lying  on  ploughed  ground,  which  mull  check 
their  ufual  perfpiration.  Their  noRrils  are  9lfo  af- 
feded  by  the  dafi,  which  is  talvcn  in  with  their 
breath,  and  their  rcfpiration  impeded,  v/hich  Vv'ith 
the  breath  of  fo  many  lying  clofe  together,  muft  be 
unfavorable  to  their  health.  But  ihe  principal  caufe 
I  apprehend,  arifes  from  their  being  prevented  frora 
feeding  at  pleafure,  when  the  dew  is  on  the  grafs, 
when  it  atFords  the  greateil  nourifhment.  Sheep 
feldom  feed  in  the  niiddle  of  the  day,  and  drink  but 
very  little,  which  I  conclude  is  owing  to  their  feeding 
principally  while  the  grafs 'is  moiRened  with  the  dew. 
I  am  induced  to  believe  this,  becaufc  it  is  found  by 
experience,  that  a  horfe,  by  being  accufcomed  to  go 
in  a  pailure  without  water,  will  foon  learn  to  eat 
while  the  dew  is  on  the  ground,  and  will  thriv^e  as 
well  as  if  he  could  go  to  water  whenever  he  chofe. 
It  is  alfo  found  by  experience,  that  calves  will  do 
better  in  a  pafture  without  water,  than  in  a  paiiure 
of  equal  goodnefs  with  water.  This  experiment^ 
with  the  reafons,  I  purpofe  to  communicate  to  tii& 
fociety  at  their  next  meeting. 


On  Raifing  Calves, 
By  Erza  L'Hommedieu,  Efq. 

IN  raifing  horned  cattle,  it  is  of  great  importance 
that  the  calves  be  weaned  and  kept  through  the 
fummer  in  the  bed  manner  :  If  this  is  fiot  attended 
to,  and  they  become  poor  or  pot-bellied,  it  is  with 
diiEculty  they  can  be  put  in  a  thriving  condition, 
and  in  general  will  never  recover  fb  as  to  equal  thofe 
which  have  not  been  checked  in  their  early  growth. 
Calves  taken  from  the  cows  are  generally  kept  in 
pafturqs  w'jiere  there  is  plenty  of  water,  and  a  paf- 
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ture  where  there  is  water,  is  preferred  to  one  much 
better  where  there  is  no  water  ;  bat  by  obfervation, 
I  am  convinced  that  this  pradlice  is  wrong,  and  that 
calves  taken  from  the  cows  wean  much  better  in  a 
pailure  without  water,  than  in  a  pailure  of  equai 
goodnefs  with  water,  Laft  year  I  faw  in  a  pailure 
without  water,  more  than  twenty  calves,  in  which 
they  had  been  kept  without  drinking'from  the  time 
of  their  being  taken  from  the  cows  till  fometime  in 
the  fall  :  I  frequently  faw  them  and  obferved  them 
inore  attentively,  on  account  of  the  particular  man- 
ner in  which  they  were  kept  ;  they  were  all  thrifty 
and  remarkably  gaunt  or  fmall-bellied,  which  the 
owner  (a  gentleman  of  SurFolk  county)  imputed  to 
their  not  having  water  ;  and  obferved  that  he  never 
had  calves  do  fo  well  before — and  his  obfcrvations 
on  the  fubjed  very  well  accounted  for  the  fads. 
He  fuppofed  that  calves  accuflomed  to  get  their  fup- 
port  from  milk  (being  a  liquid)  when  they  are  fepa- 
rated  from  the  cows,  and  put  in  a  pafture  where 
there  is  water,  nfter  becoming  very  hungry  and 
dry,  betake  themfelves  to  water,  which  being  a  li- 
quid, and  more  fimilar  to  what  they  have  been  ac- 
cuflomed to,  than  grafs,  they  drink  and  drink  again, 
till  they  appear  round  and  full  ;  but  this  not  being 
fufficient  to  fupport  nature,  after  falling  away  con- 
fiderably,  they  eat  a  little  grafs,  and  that  principally 
in  the  day  time,  which  does  not  alleviate  their  thirft 
fo  as  to  prevent  their  drinking  too  much.  But  on 
the  other  hanJ,  when  there  is  no  water  in  the  paf- 
ture, the  calves,  prelTed  by  hunger,  are  obliged  to 
feed  on  grafs  which  contains  fome  moifture,  and  foon 
learn  to  allay  their  third  by  eating  while  the  dew  is 
on,  and  for  the  fake  of  the  moilkue  or  dew  on  the 
grafs,  eat  much  more  than  they  would  do,  if  they 
could  go  to  water,  and  foon  get  accuflomed  to  feed 
chiefly  in  the  night  and  in  the  morning,  before  the 
dews  are  exhaled.  By  this  pradice  you  will  fee  no 
pot-bellied  calves,  which  is  occaiioned  by  drinking 
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too  much,  and  eating  too  little  :  this  too  brings  on 
poverty  in  flelli,  which  produces  lice,  and  the  lice 
prevent  the  thriving  and  growth  of  the  calves  till 
their  coat  of  hair  is  Ihed  the  enfuing  fpring.  From 
this  and  one  or  two  other  fads,  which  I  fhalJ  relate, 
I  am  induced  to  believe  that  there  is  fomething  more 
nourilhing  in  dew  than  is  commonly  miagined.  On 
obferving  a  horfe  owned  by  a  perfon  in  my  neighbor- 
hood, for  a  number  of  years,  to  be  very  fat  in  the 
fummer  feafon,  although  it  was  the  only  horfe  the 
owner  had,  and  was  worked  fteadily,  and  went  in 
very  poor  pafture,  1  afl^ed  the  owner  by  what  means 
he  kept  his  horfe  fo  much  fatter  than  his  neighbors, 
who  made  ufe  of  much  better  paflures.  He  inform- 
ed me  that  he  gave  the  horfe  no  grain  of  any  kind, 
but  kept  him  in  a  very  poor  pafture  adjoining  a  creek 
where  creek-thatch  grew  on  fand-flats  ;  that  the 
horfe  got  but  very  little  from  the  upland,  but  fed 
on  the  thatch  at  nights  and  in  the  mornings,  w^hile 
the  dew  remained,  but  after  the  dew  was  exhaled, 
he  would  eat  no  more  of  the  thatch,  but  return  to 
the  upland,  and  if  at  liberty  would  take  his  reft  the 
bigger  part  of  the  day. 

Horfes  in  general  will  not  eat  this  thatch,  and  it 
is  very  poor  fodder  for  cattle,  although  it  anfwers 
with  the  help  of  other  fodder,  to  keep  them  through 
the  winter.  The  owner  further  informed  me,  that 
before  his  horfe  had  learnt  to  feed  on  thatch,  v/hich 
was  too  feafons,  he  continued  to  be  quite  poor  in  the 
pafture  in  which  he  then  went.  No  perfon  ac- 
quainted with  this  fedge,  will  fuppofe  that  a  horfe 
can  be  kept  on  it  in  any  tolerable  order,  with  com- 
mon water  ;  and  it  muft  be  fuppofed  that  the  dew 
added  very  materially  to  the  nourifhment  of  the 
horfe. 

It  is  obfervable,  that  the  dew  in  fummer,  frequent- 
ly has  a  fweet  taile,  not  very  diilimilar  from  honey, 
and  is  called  a  honey-devv^.  It  is  probable  that  all 
dew  has  more  or  lefs  of  thofe  particles,  and  affords 
very  confiderable  nourifliment  to  animals  in  general. 
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Reports  of  Committees  refpeElwg  the  beft  Method  of 
Raifing  Barley  and  Hops  in  this  St  ate  ^  in  confeq^uence 
of  a  Memorial  of  the  Society  of  Brewers, 


On  Raifing  Barky, 

^«  TN  the  fall,  or  early  in  the  fpring,  as  bell  fuits  the 

JL  economy  of  the  farmer,  turn  under  the  fward, 
and  keep  vegetation  down  with  the  harrow  until  the 
feafon  of  planting." 

**  Indian  corn  prepares  the  ground  well  for  bailey  { 
by  rendering  it  mellow,  and  delkoying  the  natural  ; 
growth  of  grafs  and  weeds.  After  gathering  the  corn,  \ 
and  removing  the  ftalks,  manure  lliould  be  carted  o 
on  during  the  winter,  or  early  in  the  fpring ;  fpread  j 
the  manure,  plough  it  in,  and  make  the  earth  as  m.el-  ! 
low  as  pofiibie  :  then  fow^  the  barley  early,  at  the  j 
rate  of  at  leafl:  tw^o  bufliels  to  an  acre." 

"  If  the  field  is  to  be  brought  into  grafs,  fow  grafs-  \ 
feed  with  the  barley,  as  is  cuftomary  with  wheat,  ) 
remembering  always,  that  clover  is  the  moll:  fare." 

**  Cut  the  crop  when  ripe,  and  not  fooner  ;  the  lefs 
it  is  expofed,  after  cutting,  even  to  the  dew,  the 
better,  and  heavier  is  the  grain.  This  is  the  fyfteni 
adopted  in  the  ftate  of  Rhode-liland,  where  the  far- 
mers frequently  cut  about  forty  buihels  on  an  acre." 

On  the  weft  end  of  Long-Iiland,  the  farmers 
that  raife  barley,  plough  the  ftubble  under  as  foon 
as  the  crop  is  ofi,  check  vegetation  by  repeated 
ploughing  and  harrowing,  until  the  time  of  Towing 
wheat,  and  by  this  management  procure  a  good  crop 
of  wheat,  in  fuccellion  to  that  of  barley  :  But,  in  this 
cafe,  it  is  necelTary  to  give  the  ground  a  larger  quan- 
tity of  manure." 

"  The  committee  are  at  a  lofs  to  fay,  whether  bar- 
ley  will  annver  on  new  ground,  as  the  grouth  of  it 
has,  in  their  belief,  been  chiefiy  confined  to  old  cul- 
tivated land.  From  experierrce,  iiov/ever,  it  is  known 
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that  the  more  northern  latitudes  favor  the  produdlion 
of  the  belt  barley.  Whence  a  prefuniption  a  riles  that 
the  northern  and  weftein  parts  of  the  itate  of  New- 
York  are  well  adapted,  by  nature,  for  the  cultiva- 
tion of  this  giain.  Therefore,  it  is  highly  probable, 
that  the  interval  lands  on  both  fides  of  the  Hudfoii 
and  Mohawk  rivers,  as  well  as  on  other  ftreams,  and 
between  many  of  the  mountains,  muff  produce  good 
crops  of  bailey,  without  the  affillance  of  manure, 
every  third  or  fourth  year  ;  and  upon  the  plan  re- 
commended, both  the  foil  and  its  produdions  be  im- 
proved, by  the  culture  of  corn,  barley,  and  grafs- 
feeds,  with  now  and  then,  if  necefiary,  a  feaibnable 
manuring. 

"  It  is  difficult  to  procure  barley  free  from  an  ad- 
mixture of  oats:  the  bell  method  of  feparating  the 
oats  from  it  is  by  means  of  water — take  a  large  tub, 
filled  with  water,  and  let  the  barley  run  fiowly  into  it  ; 
the  oats  and  light  grains  will  fwim  on  the  furface, 
and  mud  be  (l^immed  off— the  heavy  and  vigorous 
grains  of  barley  will  link  to  the  bottom,  and  ought 
to  be  preferved  for  fowing  ;  thefe  being  the  belt  of 
feeds." 

"  This  grain  feparates  very  eafy  from  the  ftrav;  ; 
but  the  beard  that  adheres  to  the  end  of  the  grain 
muft  be  feparated  by  threlhing  it  over  again  after  the 
ftraw  is  pitched  oif.  It  may  be  threfned  very  well 
by  hand,  though  horfes,  or  indeed  cattle,  will  tread 
off  the  beard  more  eaiily  than  it  can  be  removed  by 
the  flail." 

*'  Barley-flraw  is  hearty  fodder  for  horned  cattle 
in  the  winter." 

"  By  cultivating  barley,  the  farmer  will  be  enabled, 
with  induftry,  to  receive  his  money  for  a  crop  in  fix 
or  feven  months  from  the  time  of  fowing  ;  the  fall 
of  the  year  being  the  time  for  bringing  it  to  marker., 
and  the  brewers  infuiing  him  five  {hillings  and  fix- 
pence  the  biiHiel,  or  if  he  prefers  it,  the  m.arkct  7:krice," 
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On  the  Raifing  of  Hops, 

The  Committee  appointed  to  inveftigate  and  report  the 
.  heft  method  of  raifwg  Hops^  offer  the  following  as  the 
Tiiojl  perfed.  the  /bortnefs  of  the  time  would  allow 
them  to  collect — Suggejling  at  the  fame  time  the  pro- 
priety of  a  further  examination  of  the  fuhjeB^  em^ 
bracing  improvements  which  time  and  experitnce  are 
continually  unfolding. 

A RICH  deep  foil,  rather  inclining  to  moifture,  is, 
on  the  whole,  the  bed  adapted  for  the  culti- 
vation of  hops  ;  but  it  is  obfervable,  that  any  foil, 
(diiT  clay  only  excepted)  will  fuit  the  growing  of 
hops  when  properly  prepared — and  in  many  parts 
of  Great-Britain  they  ufe  the  bog-ground,  which  is 
lit  for  little  elie.  The  ground  on  which  hops  are  to 
be  planted,  fnould  be  made  rich  with  that  kind  of 
■manure  belt  fuited  to  the  foil,  and  rendered  fine  and 
mellow  by  being  plowed  deep  and  harrowed  feveral 
times.  The  hills  fliould  be  at  the  diftance  of  fix  or 
eight  feet  from  each  other,  according  to  the  richnefs 
of  the  ground.  On  ground  that  is  rich,  the  vines 
will  run  the  moft,  the  hills  muft  therefore  be  the 
farthcfl:  apart. 

>  At  the  firfl:  opening  of  the  fpring,  when  the  frofts 
are  over,  and  vegetation  begins,  fets,  or  fmall  pieces 
of  the  roots  of  hops,  mull  be  obtained  from  hops  that 
are  efieemed  the  bell* — cut  off  from  the  main  flalk 
or  root,  fix  or  eight  inches  in  Iciigth.  Branches,  or 
fuckers,  mofi;  healthy,  and  of  the  lad  year's  growth, 
mufi  be  fought  for.  They  may  eafily  be  known  by 
their  looking  white.  Two  or  three  joints  or  buds 
fliouid  be  left  on  each  fet.    The  fets  ihould  be  put 

*  Of  the  diiTcrent  kinds  of  hops,  Ihe  long  white  is  moft  eHcemed.  It 
yitkls  ihc  gieAtcft  quantity,  and  is  moil  bcautifal.  The  beauty  of  hops 
coiiiifts  in  their  being  of  a  pale  blight  green  colour.  Care  rr^uft  be 
taken  to  obtf-in  ail  of  one  fort — but  if  different  forts  are  ufed,  they 
!7u:ft  be  kept  feparale  in  the  field  ;  for  there  is  in  different  kinds  of 
*»cnp  a  material  difference  in  their  rime  of  ripenin^^  ;  and  if  iiitcrmixeJ, 
V'ill  ocs^Hon  extra  troubk  in  gathering. 


On  the  Raifing  of  Hops* 


147 


into  the  ground  as  foon  as  taken  up,  if  poffible  ;  if 
not.  they  fliould  be  wrapped  in  a  cloth,  kept  in  a 
nioift  place  excluded  from  the  air.  A  hole  Hiould 
then  be  made  large  and  deep,  and  filled  with 
rich  mellow  earth.  The  fprouts  fliould  be  fet  in 
this  earth  with  the  bud  upwards,  and  the  ground 
prefled  clofe  around  them.  If  the  buds  have  begun 
to  open,  the  uppermoil  muft  be  left  jufl  out  of  the 
ground  ;  otherwife,  cover  it  with  the  earth  an  inch. 
Two  or  three  fets  to  a  pole  will  be  fufficient,  and 
three  poles  to  a  hill  will  be  found  mod  produdive. 
Place  one  of  the  poles  tovvards  the  north,  the  other 
two  at  equal  diftances  about  two  feet  apart.  The 
fets  are  to  be  placed  in  the  fame  manner  as  the  poles, 
that  they  may  the  eafier  climb.  The  length  of  the 
poles  may  be  from  fourteen  to  eighteen  feet,  accord- 
ing us  the  foil  is  for  richnefs.  The  poles  fhould  be 
placed  inclining  towards  each  other  as  to  meet  at  the 
lop,  where  they  may  be  tied.  This  is  contrary  to 
the  European  method,  but  will  be  found  bell  in 
America.  In  this  v/ay  they  will  flrengthen  and  fup- 
port  each  other,  and  form  fo  great  a  defence  againil 
the  violent  guils  of  wind,  to  which  our  climate  is 
frequently  fubjeded  in  the  months  of  July  and  Au- 
guft,  as  to  prevent  their  being  blown  dov/n.  They 
w^ill  likewife  forma  three-fided  pyramid,  which  will 
have  the  greatefl  pofiible  advantage  from  the  fun. 
It  is  fuggelled  by  experience,  that  hops  which  grow 
near  the  ground  are  the  heft.  Too  long  poles  are 
not  good,  and  care  muft  be  taken  that  the  vines  do 
not  run  beyond  the  poles  :  twilling  off  their  tops 
will  prevent  it.  The  bed  kinds  of  wood  for  poles 
are  the  alder,  afh,  birch,  elm,  chefnut  and  cedar. 
Their  durablenefs  is  diredly  the  reverfe  of  the  order 
in  v/hich  they  Hand,  and  burning  the  end  put  into 
the  ground,  will  be  of  fervice  to  preferve  them. 
Hops  fliould  not  be  poled  till  the  fpring  of  the  fe- 
cond  year,  and  then  not  till  they  have  been  dreffed. 
All  that  is  necefTary  for  the  firfl  year,  is  to  keep 
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the  hops  free  from  weeds,  and  the  ground  hght  and 
inellow,  hy  hoeing  often,  and  plovvmg  if  the  yard  is 
large  enough  to  require  it.  The  vines  when  run  to 
the  length  of  four  or  five  feet,  fiiould  he  tvvifled  to- 
gether to  prevent  their  bearing  the  fird  year,  for 
tliat  would  injure  them.  In  the  months  of  March 
or  April  of  the  fecond  year,  the  hills  mull  be  opened, 
and  all  the  fprouts,  or  fuckers,  cut  off  within  an  inch 
of  the  old  root,  but  that  mull  be  left  entire  with  the 
roots  that  run  down  then  cover  the  hills  with  fine 
earth  and  manure.  The  hops  mufl  be  kept  free 
from  weeds,  and  the  ground  mellow,  by  hoeing  often 
through  the  feafon,  and  hills  of  earth  gradually  raifed 
around  the  vines  during  the  fummer.  The  vines 
muft  be  afufled  in  running  on  the  poles  with  woolen 
yarn,  fuifering  them  to  run  with  the  fun. 

By  the  laft  of  Augufl  or  firft  of  September,  the 
hops  will  ripen  and  be  fit  to  gather.  This  may 
ealily  be  knov^n  by  their  colour  changing,  and  ha- 
ving a  fi'agrant  fmell :  their  feed  grows  brown  and 
hard.f  As  foon  as  ripe,  they  muft  be  gathered 
without  delay,  for  a  fiorm,  or  froils,  will  injure  them 
materially.  The  mofl:  expedient  method  of  picking 
hops,  is  to  cut  the  vines  three  feet  from  the  ground, 
pull  up  the  poles  and  lay  them  on  crotches  horizon- 
tally, at  a  height  that  may  be  conveniently  reached. 
Put  under  them  a  bin  of  equal  length,  and  four  may 
Hand  on  each  fide  to  pick  at  a  time.  Fair  weather 
iriiift  be  taken  to  gather  hops  in,  if  polTible  ;  and 
hops  ought  n(;t  to  be  gathered  when  the  dew  is  on 

*  Hop?  nruft  be  drefled  every  year  as  foon  ss  the  fsoJl  \"'iJl  permit. 
On  thib  being  weM  done,  depends  in  a  grcit  nier.fiire  the  fiicccfs  of  the 
crop-  it  is  ^ho?:p:ht  by  many  to  be  t'ie  bed  method  to  mr.nure  the 
hop  y-vaX  in  the  f.ill,  and  covej  the  hills  entirely  with  m^nnre  ;  affert- 
ing,  with  other  advantages,  thj«t  this  prevents  the  frofts  during  the  win- 
ter, from  irjur^.g  the  hop.  The  truth  of  this  mr.y  be  determined  by 
experiments!  in  oitr  cl'mateand  country. 

f  Hops  had  better  be  gathered  before  they  are  quite  ripe,  than  re- 
iTiiin  till  they  are  ovn-  ripe  ;  for  then  they  will  iofe  their  feer^  by  the 
vvim],  or  on  being  h.mdlcd.  'D'.e  feed  is  the  ftrongeft  part  of  the  hop, 
and  they  will  iofc  their  green  colour,  which  is  very  valuable. 
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them,  for  dew  is  apt  to  make  them  mould.  They 
fhould  be  dried  as  foon  as  pollible  after  they  are 
gathered  ;  if  not  immediately,  they  mud  be  fpread 
on  a  floor  to  prevent  their  changing  colour.  The  beil 
mode  of  drying  them  is  with  a  lire  of  charcoal,  oa 
a  kiln  covered  with  hair-cloth,  in  the  manner  of  a 
malt-kiln.*  The  fire  muil  be  kept  Heady  and  equal, 
and  the  hops  ilirred  gently.  Great  attention  is  ne- 
ceflary  in  this  part  of  the  bufinefs,  that  the  bops  be 
uniformly  and  fufhciently  dried  :  if  too  much  dried 
they  will  look  brown,  as  if  they  were  burnt  ;  and  if 
too  little  dried  they  u'iil  lofe  their  colour  and  llavor. 
They  fliould  be  laid  on  the  hair-cloth  about  fix  in- 
ches thick,  after  it  had  been  moderately  warmed  ; 
then  a  fteady  fire  kept  up  till  the  hops  are  nearly 
dry,  left  the  moiiture  or  fwear,  that  the  fire  has  raif- 
ed,  fl:iould  flrll  back  and  change  their  colour.  After 
the  hops  have  been  in  this  fituation  about  feven,  eight 
or  nine  hours,  and  have  got  through  Iweating  ;  and 
when  flruck  with  a  ftick,  will  leap  up,  then  throw 
them  into  a  heap  ;  mix  them  well  and  fpread  them 
again,  and  let  them  remain  till  they  are  all  equally 
dry.  While  they  are  in  the  fweat,  it  will  be  bed 
not  to  move  them  for  fear  of  burning  them.  Slacken 
the  fire  when  the  hops  are  to  be  turned,  and  incrcafe 
it  afterwards.  Hops  are  fully  dried  when  their  inner 
flalks  break  fiiort,  and  their  leaves  are  crifp  and  fall 
offeafily.  They  will  crackle  a  little  when  their  feeds 
are  buifting  ;  and  then  they  muff  be  taken  from  the 
kiln.  Hops  that  are  dried  in  the  fun,  lofe  their  rich 
flavor,  and  if  under  cover,  they  are  apt  to  ferment 
and  change  with  the  weather,  and  lofe  their  Ifrength. 
Fire  preferves  the  colour  and  flavor  of  hops,  by  evap- 
orating the  water,  and  retaining  the  oil  of  the  hop. 
After  the  hops  are  taken  from  the  kiln,  they  fhould 
be  laid  in  a  heap  to  acquire  a  little  moiflure  to  fit 
them  for  bagging.  It  woidd  be  well  to  exclude  them 

*  Mats  made  of  the  fplinters  of  walnut,  or  afh,  wil!  anfwer  the  pur- 
E^fc,  and  come  cheaper  than  hair  cloth. 
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from  the  air,  by  covering  them  with  blankets.  Three 
or  four  days  will  be  fufficient  for  them  to  lie  in  that 
ftate.    When  the  hops  are  fo  moid  that  they  may 
be  prefled  together  without  breaking,  they  are  fit 
for  bagging.  Bags  made  of  coarfe  linen  cloth,  eleven 
feet  in  length,  and  feven  in  circumference,  which 
hold  two  hundred  pounds  weight,  are  mod  commonly 
ufed  in  ILurope  :  but  any  lize  that  beft  fuits  may  be 
made  ufe  of.    To  bag  hops,  a  hole  is  made  through 
a  floor  large  enough  for  a  man  to  pafs  with  eafe  :  the 
bag  mull  be  fattened  to  a  hoop  larger  than  the  hole, 
that  the  floor  may  ferve  to  fupport  the  bag.  For  the 
convenience  of  handling  the  bags,  fome  hops  fliould 
be  tied  in  each  corner  to  ferve  as  handles.  The  hops 
fliould  be  gradually  thrown  into  the  bag,  and  trod 
down  continually  till  the  bag  is  /llled.    The  mouth 
of  the  bag  mufl:  then  be  fown  up,  and  the  hops  are 
fit  for  market.    The  harder  hops  are  packed,  the 
longer  and  better  they  will  keep  ;  but  they  mud  be 
kept  dry.    In  moil  parts  of  Great-Britain  where 
hops  are  cultivated,  they  eflimate  the  charges  of 
cultivating  an  acre  of  hops  at  forty-two  dollars,  for 
manuring  and  tilling,  exclufive  of  poles  and  rent  of 
land.  Poles  they  eftimate  at  fixteen  dollars  per  year, 
but  in  this  country  they  would  not  amount  to  half 
that  fum.    An  acre  is  computed  to  require  about 
three  thoufand  poles,  which  will  lafl:  from  fix  to 
twelve  years,  according  to  the  kind  of  wood  ufed. 

The  Englifn  growers  of  hops  think  they  have  a 
very  indifferent  crop,  if  the  produce  of  an  acre  does 
not  fell  for  one  hundred  and  thirty-three  dollars,  and 
frequently  they  fell  for  two  hundred  dollars  ;  and 
have  been  known  to  rife  as  high  as  four  hundred 
dollars.  In  this  country  experiments  have  been 
equally  flattering.  A  gentleman  in  Maflachufetts, 
in  the  fummer  of  1791,  raifed  hops  from  one  acre  of 
ground  that  fold  for  three  hundred  dollars ;  and  land 
is  equally  good  for  hops  in  this  flate.  Upon  the  low- 
ell  eftimate  we  may  fairly  compute  the  nett  profit  of 
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an  acre  of  hops  to  be  eighty  dollars,  over  and  above 
poles,  manure  and  cultivation. 

There  is  one  circumllance  farther  we  think  has 
weight,  and  ought  to  be  mentioned.  In  the  En- 
gliih  ellimate,  the  expence  put  down,  is  what  they 
can  hire  the  labor  done  for  by  thole  w^ho  make  it 
their  bulinefs  to  perform  the  different  parts  of  the 
cultivation.  A  great  faving  may  therefore  be  made 
by  our  farmers  in  the  article  of  labor  ;  for  much  of 
it  may  be  performed  by  women,  children,  and  the 
aged.  Add  to  this,  we  have  another  advantage  of 
no  fmall  moment.  In  this  country  the  hop  harvefl 
will  come  between  our  tw^o  great  harvells,  the  En- 
glifh  and  Indian,  and  interfere  with  neither  :  but, 
hi  England,  the  grain  and  hop  harveft  interfere,  and 
create  a  great  fcarcity  of  hands,  it  then  being  the 
moft  bufy  time  in  the  year.  It  is  found  by  experi- 
ence, that  the  foil  and  climate  of  the  eaflern  Itates 
are  more  favorable  to  the  growth  of  hops  than 
Great-Britain  ;  they  not  being  fo  fubjecl  to  moid 
foggy  weather  of  long  continuance  ;  which  is  moli 
injurious  to  hops.  And  the  fouthern  ftates  are  ftiil 
more  favorable  to  the  hop  than  the  eaftern  ftates,  in 
point  of  flavor  and  flrength.  The  ftate  of  New- York 
linites  fome  advantages  from  either  extreme  of  the 
union.  The  cultivators  of  land  in  this  (late  have 
every  inducement  which  pohcy  or  intereft  can  afford, 
"to  enter  with  fpirit  into  the  cultivation  of  hops.  Ws 
lhall  therefore  be  enabled  to  fupply  our  own  de- 
mand, and  export  this  article,  inftead  of  fending  a- 
broad  for  all  we  ufe  ;  and  no  crop  that  can  polTibly 
be  put  on  land,  will  yield  an  equal  profit.  This  cul- 
ture will  require  but  little  land — the  labor  may  be 
performed  at  intervals,  fo  as  not  to  interfere  or  injure 
the  other  buflnefs  of  the  farm,  by  the  aged,  women, 
and  children. 

There  is  no  farmer  of  this  ftate  but  may,  with  eafe, 
raife  from  one  quarter  of  an  acre,  to  as  much  as  three 
or  four  acres  of  hops,  the  advantage  of  which  v*ould 
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in  a  few  years,  be  mod  fenfibly  felt,  both  by  the 
individual  concerned,' and  by  the  itate  at  large. 

In  the  city  of  New- York  there  are  at  prefent  a 
number  of  very  large  and  refpedable  breweries  ef« 
tablilhed,  and  new  ones  are  contmually  ereding. 
Thefe  breweries  not  only  fupply  this  ftate  and  the 
fhipping  With  beer,  but  aifo  the  greatelt  part  of  the 
four  eailern  ftates;  as  there  is  not  a  fingle  brewery, 
of  any  confequence,  in  all  thofe  ftates.  It  is,  how- 
ever, a  fad  iefs  mortifying  than  true,  that  mod  of 
the  malt,  and  ail  the  hops  the  New- York  breweries 
ufe,  are  raifed  in  the  ealtern  ftates.  If  the  farmers 
of  the  ftate  of  New- York  would  but  make  the  ex- 
periment, they  would  find  the  cultivation  of  hops  fo 
much  for  their  intereft,  th^t  very  foon  we  fhould  have 
hops  in  fuch  plenty,  as  not  only  to  fupply  our  own 
confumption,  but  for  exportacion.  In  fome  parts  of  : 
this  ilate,  there  is  exilting  a  Hill  farther  inducement 
for  the  growing  of  hops  ;  which  is  this,  the  foil  is 
unfriendly  to  the  cultivation  of  the  apple-tree,  and 
beer  is  an  excellent  fubflitute  for  cyder,  affording 
more  nourifliment  than  either  rum  or  cyder,  and  is 
a  much  greater  preiervative  of  health  and  morals. 


F^lfay  on  fome  Perennial  GraJTes  j  vnth  the  mojl  Ap- 
proved Method  of  their  Culn^ation^  and  various  Re- 
ferences to  their  proper  Soil: 

By  Peter  De  La  Bigarre,  Efj, 

NON   OMNIS   PERT   OMNIA  TELLUS.  Virg, 

AMONGST  a  great  number  of  graiTes  ufed  for  ar- 
tificial paftures,  I  thought  it  my  duty  to  feled 
thofe  which  I  prefume  the  mod  fuitable  to  this  ftate, 
and  mod  friendly  to  cattle,  as  far  as  I  am  able  to' 
judge,  from  my  experience  of  the  country. 

LUCERNE,     j     ESPARCET,        |  CLOVER, 
SAINiOiN,     I     FiMP£.RHKL,     !  VETCHES. 
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This  efTay  will  be  extended  only  to  four  of  the  pe- 
rennial, conlidering  the  three  others  as  annual,  and 
kfsufeful,  which  therefore  require  a  fcparate  treatife. 

LUCERNE. 

It  is  not  true  that  lucerne  can  grow  every  where  : 
it  requires  a  light  but  fubltantiai  ground,  not  too  dry 
nor  too  vv^et  :  it  delights  in  a  deep  and  gravelly  foil, 
or  rich  fand,  where  it  may  root  down  eafily,  rather 
upon  a  level  fpot,  than  on  mountains  or  declivities. 
As  much  as  poffible  I  would  chufe  a  fituation  flieU 
tered  by  woods  or  hedges  from  the  cold  winds  in  the 
winter,  and  from  burning  breezes  in  the  fummer. 

Tillage  and  Sowing, 

The  ground  intended  for  lucerne,  muft  be  plough- 
ed twice  before  v.inter,  fifteen  inches,  or  at  leail  a 
foot  deep. 

In  the  latter  end  of  March  you  plough  it  again, 
and  drefs  it  with  a  harrow  before  the  day  of  fowing  : 
the  feed  is  buried  in  the  ground  by  the  harrow,  tak- 
ing care  to  fix  chatwood  or  branches  under  and  be- 
twixt the  teeth,  in  fuch  way  as  to  facilitate  the  co- 
vering of  the  feed,  without  going  too  deep  into  the 
ground. 

There  are  two  ways  for  the  fowing  of  lucerne  : 
the  firft,  by  itfelf,  which  is  the  befl :  the  fecond, 
mixed  vvith  barley  or  oats — but  obfejrve  not  to  mix 
lucerne  with  any  other  perennial. 

Whether  lucerne  is  fown  by  itfelf,  or  mixed  with 
barley,  take  twenty  pounds  weight  for  an  acre.  It 
you  chufe  to  fow  it  with  barley,  take  the  exa6l  mea- 
fare  of  the  quantity  of  barley  which  you  are  ufed  to 
fow  upon  one  acre — then  put  in  that  meafure  twen- 
ty pounds  of  lucerne  feed,  fill  it  up  afterwards  with 
the  barley,  that  procefs  will  etlablifli  the  jud  pro- 
portion. 

If  you  intend  to  fow  lucerne  by  itfelf,  fill  up  the 
meafure  with  fand  or  :i flies  over  the  above-meiirion- 
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ed  quantity  of  feed,  that  method  makes  the  fowing  ea- 
fier  and  more  regular. 

When  your  barley  is  ripe,  you  may  mow  it  as 
clofe  as  poffible  to  the  ground  without  any  danger  of 
hurting  the  young  plants  of  your  lucerne,  of  which 
you  cannot  exped  but  a  very  indifferent  crop  the 
firft  year.  Don't  let  cattle  feed  upon  it  at  that  time. 

The  fecond  year  will  give  you  two  crops.  In  the 
beginning  of  the  third  year,  as  foon  as  the  winter  is 
over,  you  muft  harrow  your  lucerne  about  two 
inches  deep  when  the  ground  is  yet  moift,  in  two  or 
three  different  diredions,  in  order  to  root  out  the 
weeds  :  Never  mind  nor  be  uneafy  if  your  lucerne  is 
torn  to  pieces  by  that  hard  dreffing  ;  the  more  it  is 
torn  the  better  it  will  grov; :  this  is  a  fad  of  long 
experience,  upon  which  you  may  rely. 

Manure, 

After  the  above  dreffing,  you  may  manure  your 
lucerne  with  greater  advantage,  by  fpreading  over 
fome  new  ground  or  mud  taken  from  creeks  and 
fwamps,  or  employ  fome  pulverized  gypfum. 

The  befl  manure  for  lucerne  which  1  know,  is  the 
dung  of  fowls  and  pidgeon-houfes,  well  dried  by  the 
fun,  and  reduced  into  powder  ;  but  it  feems  very 
fcarce,  and  too  difficult  to  be  got  in  this  country,  al- 
though a  great  deallefs  of  thislaft  manure  would  be  re- 
quired, as  in  the  proportion  of  one  to  nine.  Dung 
of  cows,  horfes,  or  of  any  other  cattle,  ought  to  be 
rejeded  as  bad  manure,  upon  lucerne- — becaufe  they 
bring  Vv'ith  them  fuch  a  quantity  of  weeds,  as  to  poi- 
fon  the  beft  lucerne  in  the  courfe  of  two  years. 

Produce, 

The  third  year  the  lucerne  has  acquired  its  full 
flrcngth,  then  upon  a  common  average  one  acre  will 
produce,  7jiz. 

The  firft  crop,  ,  2500  weight. 

The  fecond,       .  .      1400  do. 

The  third,       .         •  600  do. 
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After  the  third  crop,  let  it  be  fed  upon  by  your 
cows  all  the  remainder  of  the  fall. 

Such  a  piece  of  lucerne  will  lafl  from  nine  to  ten 
years  :  but  however  great  may  appear  the  profit  of 
that  culture,  there  is  a  greater  one  after  the  lucerne 
is  w^orn  out  :  I  mean  the  richnefs  aiforded  to  the 
ground  by  the  roots  of  that  plant  ;  which  is  fuch, 
that  the  firft  year  the  lucerne  has  been  ploughed  up, 
I  was  never  able  to  raife  wheat,  which  grew  too  rich, 
tall,  luxuriant  and  lodging.  Inftead  of  wheat,  then 
you  mufl  fow  barley  or  oats. 

Mowing. 

The  moft  proper  time  to  get  good  and  tender 
forage,  relifhed  by  the  cattle,  is  to  mow  lucerne  when 
in  full  bloffom,  or  a  little  before  the  ripenefs  of  the 
feed. 

Another  advantage  of  mowing  early,  is  to  have 
the  weeds  cut  down,  which  otherwife  would  come 
to  feed,  and  fpread  over  the  field. 

When  the  weather  is  clear,  one  or  two  days  are 
fufficient  to  dry  your  lucerne  hay  ;  and  by  fpieading 
over  each  row  a  thin  bed  of  any  fi;raw  (that  of  oats 
and  barley  is  the  beft)  you  may  carry  your  lucerne 
to  the  barn,  without  any  danger  of  being  heated  or 
rotten.  The  fl:rav/  fo  intermixed  with  lucerne,  re- 
ceiving the  juicy  emanations  of  it,  becomes  more  pa- 
latable, and  it  is  eaten  like  the  beft  hay  by  the  cat- 
tle. It  would  be  needlefs  to  obferve  what  increafe 
of  food  that  procefs  affords  to  a  farm. 

Diforder, 

In  fome  uncommon  fummers,  it  happens  that  lu- 
cerne is  attacked  by  caterpillars,  or  other  infeds. 
When  this  is  the  cafe,  and  you  perceive  the  ftems 
and  the  leaves  turning  pale,  yellow,  or  fading,  the 
only  and  beft  remedy  is  to  mowinftantly  your  lucerne, 
"A^hich  will  foon  grow  again,  fine  and  free  from  thofe 
infeds. 
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SAINFOIN. 

It  may  be  afcertained  that  fainfoin,  confidered 
like  hay,  is  one  of  the  mod  friendly  foods  to  neat 
cattle  ;  hories  are  particularly  fond  of  it  in  the  win- 
ter, when  it  furniihes  them  fo  llrong  a  nourilhment 
as  to  be  a  good  fiibflitute  for  oats. 

It  gi  ows  upon  any  kind  of  foil,  except  upon  flony 
ground.  Its  moft  advantageous  quahty  is  to  fucceed 
in  the  pooreft  land,  fandy  loam,  and  upon  declivities, 
of  which  it  keeps  the  ground. 

tillage  and  Sowing. 

Two  tillages  as  deep  as  poffible,  according  to  the 
nature  of  the  ground  ;  never  mind  if  the  plough 
turns  up  a  part  of  that  reddifh  and  yellow  ftratum 
which  they  call  unvegetable  among  the  farmers. 

It  is  fovvn  by  itfelf,  or  mixed  with  the  fame  grains 
pointed  out  for  lucerne  :  but  as  the  feed  of  fainfoin 
is  bigger  than  that  of  lucerne,  the  mixture  mull  be 
in  proportion. 

Manure, 

Any  kind  of  well-rotten  dung,  or  any  pulverized 
gypfum,  will  increafe  the  crops,  though  it  may  do 
without.  When  it  is  three  or  four  years  old,  a  good 
hariow-fcratching  cannot  fail  to  be  of  fervice. 

Produce, 

It  w^iU  be  according  to  the  foil,  commonly  two 
crops.  The  firfl  richer  than  that  of  any  other  grafs  : 
The  fecond  leffer  in  the  proportion  of  one  to  nine — 
becaufe  you  cannot  mow  the  fainfoin  as  early  as  you 
do  lucerne,  if  you  wifh  to  make  a  ftrong  food  for 
your  horfes,  you  muft  wait  till  it  is  grown  up  in  feed 
for  the  firil  crop. 

Mowing. 

I  would  recommend  the  method  pointed  out  for 
lucerne,  as  the  moll  profitable. 
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Longevity. 

Sainfoin  is  in  fall  llrength  the  third  year,  and  will 
laft  from  nine  to  twelve  years,  fometimes  more,  ac- 
cording to  the  foil  and  expoiition. 

Difoi'der. 

It  is  not  liable  to  be  deftroyed  by  any  kind  of  in- 
fed,  as  far  as  I  know  from  an  experience  of  fifteen 
years.  Its  mortal  enemy  is  a  flock  of  fneep,  parti- 
cularly when  it  is  young. 

E  SPARC  ET. 

This  grafs,  unknown  I  believe  in  England,  may 
be  clalTed  among  the  plants  of  perennial  kind,  and 
more  like  the  fainfoin  than  any  other.  It  has  fome 
peculiar  advantages — It  may  be  fown  in  every  month 
of  the  year,  except  in  time  of  fnow  or  froil,  growing 
upon  every  foil,  it  roots  very  w^U  through  ftillclay, 
flony  or  hard  red  gravel,  provided  the  ground  has 
been  ploughed  as  deep  as  pollible. 

Manure, 

Like  for  fainfoin. 

Produce,  Mowing y  ^c. 

Though  it  would  afford  a  crop  nearly  like  that  of 
fainfoin,  I  preferred  keeping  it  for  conllant  pa  (lure  ; 
and  in  that  way  I  have  feen  one  of  twenty-three 
years  old,  producing  as  fine  grafs  as  any  young 
meadow.  It  is  remarkable  for  keeping  well  the 
ground  upon  declivities. — No  diforder. 


PIMPERNEL. 

This  perennial  plant,  which  I  would  rather  call 
immortal,  on  account  of  its  long  continuance,  high- 
ly deferves  to  be  introduced  into  this  country.  It  is 
capable  of  withilanding  the  fevereft  cold,  as  well  as 
heat  ;  befides  it  grows  as  well  upon  the  top  of  moun- 
tains as  in  plains  and  valleys  :  it  delights  above  all 
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in  light,  fandy,  gravelly  or  calcarious  foils.  This 
x^ivacious  plant  has  the  power  cf  deilroying  every 
other  kind  of  grafs  or  weeds.  It  keeps  green  all  the 
winter,  and  the  cattle  are  fo  fond  of  it,  that  when- 
ever they  fmell  it,  they  foon  remove  the  fnow  to  get 
at  it.  Whether  eaten  dry,  green,  or  wet,  it  never 
hurts  the  cattle  :  Its  nutritive  qualities  differ  from 
thofe  of  other  plants  of  the  fame  clafs  ;  for  inflead 
of  heating,  it  refrefhes.  Give  me  leave  to  fubmit  to 
you  a  fingle  inilance,  recommending  this  plant  bet- 
ter than  any  other  defcription. 

In  the  province  of  Berri  it  was  known  and  re- 
marked long  ago,  that  all  the  fheep  who  fed  upon 
certain  meadows  fall  of  wild  pimpernel,  had  finer 
wool.  In  confequence,  a  gentleman  of  my  acquaint- 
ance took  the  trouble  to  cultivate  a  piece  of  ground 
with  that  pimpernel,  and  his  fuccefs  has  confirmed 
beyond  any  doubt  our  preceding  remark.  He  bought 
tv/enty  poor  wretched  fheep,  who  never  had  before 
but  coarfe  and  common  wool.  In  the  courfe  of  the 
liril  year  the  alteration  in  the  wool  was  fenfible,  and 
the  little  flock  was  bearing  a  good  and  healthy  ap- 
pearance. Not  further  than  at  the  third  fhcaring, 
the  w^ool  was  fo  fine  that  it  fetched  one-fifth  above 
the  common  price. 

In  fhort,  this  plant,  whether  as  hay  or  in  grafs, 
affords  the  moil  reliPning  food  to  horfes  and  cows  ^ 
thefe  lail  give  much  better  milk. 

Tillage  and  Sowing. 

The  ground  mud  be  well  ploughed  at  leafl  fix  in- 
ches deep,  once  in  the  latter  end  of  vSeptember,  the 
fecond  time  in  Odober.  Then  twelve  pounds  of 
feed  will  do  for  an  acre,  if  the  ground  is  good  : — add 
to  it  as  much  fand  or  allies,  and  fow  it  as  you  do 
lucerne. 

Manure. 

It  may  do  without,  but  gypfum  and  any  kind  of 
dung  would  by  all  means  increafe  the  crops. 
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Like  lucerne,  this  grafs  will  receive  a  great  bene- 
fit, by  being  fcratched  with  a  harrow,  every  other 
year  in  the  beginning  of  March. 

Producey 

Commonly  three  crops,  like  lucerne,  if  it  is  re- 
fervcd  for  hay. 

Mowmgn 

Like  lucerne. 

Biforder* 
None,  as  far  as  I  know. 

Longevity, 

Immortal. 


On  White  Mulberry  Hedges. 

BY  THE  SAME. 

THE  urgent  neceffity  of  planting  hedges,  as  the 
only  cheapeft  fubflitute  to  our  fences  which 
are  growing  dearer  and  more  fcarce  every  year,  be- 
ing felt  and  acknowledged,  it  remains  to  afcertaia 
the  beu  kind  of  plants  for  hedges. 

Upon  this  fubjed  nothing  can  lead  us  to  a  good 
choice,  but  pradice  and  example  :  therefore  we 
muft  confult  Europe,  where  there  is  a  great  variety 
of  what  they  call  live  fences.  Vv  e  there  remark  a 
great  defed  which  was  brought  on  by  chance,  or  by 
the  carelefihefs  of  the  firft  planters  :  that  is,  the 
hedges  are  made  of  different  kinds  of  w'ood,  and  fuch 
(it  is  proved  by  experience,)  never  anfwer  half  fo 
Well  as  thofe  of  one  and  the  fame  kind  of  v;ood. 
Therefore  in  the  firft  inftance,  it  will  be  eafy  to  avoid 
that  defed  in  our  future  plantations. 

White  and  haw^thorn,  red  elm  and  birch  trees,  are 
reckoned  the  beft  plants^  and  are  more  generally  ufed 
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for  hedges  :  The  latter  is  recommended  by  its  fiexi- 
bihty  to  be  interwoven  from  the  foot  to  the  top,  fo 
as  to  become  impalfable.  Either  of  thofe  plants  will 
make  a  better  hedge  when  planted  in  two  rows  eigh- 
teen inches  diftant  from  each  other. 

Twelve  years  ago,  an  induftrious  gentleman  of  the 
agricultural  fociety  of  Lyons,  made  a  trial  which  de- 
ferves  our  utmoft  attention  :  He  planted  hedges  of 
mulbtrry,  which  beli  Jes  the  above  mentioned  advan- 
tages, produce  a  greater  one,  being  the  food  Jor  the 
filk  worm. 

As  it  would  be  beyond  the  limits  of  my  fubjecl,  to 
enter  on  any  particulars  about  the  railing  of  filk  ;  I 
fnall  attempt  in  another  communication  to  lay  before 
the  fociety  an  eafy  and  clear  method  upon  that  rich 
branch  of  agriculture  :  It  is  fufficient  at  prefent  to 
fliew  the  connedion  of  it  with  our  mulberry  hedges, 
as  a  ftrong  indui^ement  to  give  the  preference  to  that 
kind  of  hedges. 

I  fhall  afk  leave  only  to  relate  a  curious  inilance 
of  the  utihty  of  thofe  hedges. 

The  20th  of  April,  1784,  after  the  filk  worms 
were  out  of  their  firft  m.ewing,  about  twelve  hundred 
of  them  were  fpread  apon  a  mulberry  hedge.  They 
remained  expofed  to  the  intemperance  of  the  feafon  ; 
which,  having  been  very  cold,  left  little  hopes  of 
their  fucceeding  :  We  took  care  to  viiit  them  every 
day,  and  particularly  during  the  violent  rains  and 
mofl:  boiilerous  weather  :  they  were  never  feen  very 
^enfible  to  the  cold,  nor  exerting  themfelves  for  Hiel- 
ter  :  On  the  contrary,  they  remained  raotionlefs,  and 
bore  v/eil  the  ftorm  :  In  fhort,  neither  the  cold  nor 
the  heat  appeared  to  make  much  impreilion  upon 
them.  They  were  free  from  the  difgrders  comnion- 
ly  attending  thofe  tended  v/ith  the  greatefl:  trouble 
and  care  in  our  houfes. 

Notwithilandiog  the  bad  feafon,  which  we  might 
fuppofe  would  have  killed  them  all,  out  of  thofe 
twelve  hundred,  we  gathered  four  hundred  and  fdty 
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cocoons,  which  proved  to  be  the  fined  filk  ever  raif- 
ed  in  France  :  theie  cocoons  gave  two  pounds  feven 
ounces  raw  lilk.  Then  the  refult  is  the  lofs  of  about 
two-thirds,  which  will  appear  very  inconfiderable  to 
thofe  who  know  by  experience  that  a  greater  propor- 
tion is  loft  in  the  common  way  of  breeding  at  home, 
where  the  fifth  part  only  fucceeds. 

To  retain  to  the  manner  of  planting  mulberry 
hedges  :  Round  the  field  to  be  enclofed,  dig  up  a 
ditch  three  feet  wide  and  two  feet  deep  :  the  longefl 
roots  of  the  young  plants  being  cut  off  near  the  hai- 
ry fibres,  muft  be  planted  about  eighteen  inches 
deep,  at  the  diftance  of  three  or  four  inches  from 
each  other :  After  the  ditch  is  iiiled  up,  every  (boot 
niuft  be  cut  at  the  height  of  two  or  three  inches  above 
the  ground.  Whether  the  plant  is  big  or  not,  there 
is  no  matter,  provided  it  is  at  leaft  one  year  old.  Ob- 
ferveonly  to  give  the  preference  to  the  white  mulber- 
ry, as  the  beft  for  the  food  of  the  lilk  worms. 

The  time  to  plant  thcfe  hedges  is  irrthe  beginning 
of  April.  The  fecond  year  it  is  neceffary  to  cut 
again  the  ihoots  about  fix  inches  above  the  ground, 
in  order  to  give  more  ftrength  to  the  f|orouting  branch- 
es, which  will  form  a  pretty  ftrong  hedge  the  third 
year; -and  at  laft  grow  fo  thick  as  to  be  impairabie 
by  any  cattle.  Jt  may  be  tv^ifted  and  interwoven  a 
great  deal  eafier  than  the  hawthorn.  If  you  chufe  to 
make  a  ftronger  hedge,  you  may  plant  it  in  double 
rows,  as  it  is  ufed  by  people  v/ho  do  not  mind  tnac 
little  expence. 

It  is  well  underftood,  that  for  three  years  the  young 
hedge  muft  be  defended  agaiuft  the  cattle  by  a  pro- 
per fence  like  every  other  plantation  of  the  kind,  and 
the  ground  muft  be  v^'orked  and  kept  clear  from 
weeds. 

No  vvood  grows  quicker  than  the  mulberry;  and, 
what  is  more  interesting  to  this  country,  no  kind  jf 
'  inficl  whatfoever,  nor  even  the  locuft  touches  the 
limbs  nor  the  leaves  of  the  mulberry  ;  it  feems  ref* 
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pedled  by  all  dedfoying  infeds,  and  referved  only  for 
the  lilk  worm. 

I  forgot  to  mention^  that  in  cafe  the  breeding  of 
the  fiik  worms  could  not  fiicceed  in  the  open  air,  and 
left  intirely  to  the  chance  of  the  weather  upon  the 
hedges  ;  yet  it  is  obvious  that  the  gathering  of  the 
leaves  for  the  breeding  at  home,  will  be  always  ca- 
ller from  thofq  hedges  than  from  high  mulberry  trees. 

You  may  remark,  that  after  the  hrit  leaves  of 
mulberry  have  been  employed  in  the  fpring  to  feed 
the  filk  worms,  the  other  leaves  of  the  fall  may  be 
gathered  ;  and  when  dry,  they  aiford  in  the  Vvinter 
a  good  food  for  the  cattle — above  all  to  the  cows  who 
give  milk. 

The  objedion  will  be,  the  difficulty  of  getting 
thofe  young  mulberry  plants  in  this  country  to  make 
hedges  with.  They  will  coft  fomething  ;  but  they 
may  be  got  from  feveral  nurferies  in  New-Jerfey, 
and  Long-lliand.  However,  any  farmer  not  wifliing 
to  go  to  that  expence,  may  eafily  raife  thofe  plants 
from  feeds,  in  the  following  way  ; 

Gather  all  the  ripe  berries  fallen  down  under  the 
white  mulberry  tree  :  put  them  for  two  days  in  a  dry 
place,  where  they  mull  be  turned  up  and  down,  for 
fear  they  ihould  be  heated  :  After  which  you  muft 
waOi  them  with  your  hands  in  a  tub,  pouring  over 
fome  water  from  time  to  time,  in  order  to  feparate 
the  feed  from  the  muif.  Let  then  the  water  fettle 
for  a  quarter  of  an  hour  ;  and  ail  the  ufelefs  particles 
floating  over,  wiil  be  taken  out.  You  mud  repeat 
the  above  wafliing,  till  the  feed  is  well  difengaged 
and  pure.  The  befl:  feed  being  the  heaviefl,  will 
flay  always  at  the  bottom  of  the  tub. 

This  being  done,  fpread  all  the  good  feed  to  dry 
upon  a  bit  of  linen  :  when  dry,  keep  it  in  a  clofet 
till  the  feafon  fit  for  fow  ing.  Obferve  that  that  kind 
of  feed  never  keeps  good  longer  than  one  year. 

The  mod  proper  time  to  fow  the  mulberry,  is  in 
the  beginniog  of  April.    Some  people  pretend  that 
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the  feed  fucceeds  well  when  fovvn  in  the  very  trench 
made  for  the  hedges.  But  a  long  experience  teach-, 
es  that  it  is  better  to  raife  the  plants  in  a  nurfery 
where  the  ground  is  rich  and  well  manured.  You 
will  chufe  for  that  purpofe  a  place  flieltered  from  the 
north  and  cold  winds.  This  place  mud  be  digged 
and  prepared  before  the  winter.  The  beft  way  is 
to  make  a  bed  four  feet  wide  only,  in  order  to  be  able 
to  water  it,  and  pick  the  weeds  out,  without  tramp- 
ling upon  the  feed  bed.  Before  you  water  the  feeds, 
you  muft  fpread  over  fome  light  flraw  to  prevent  the 
ground  from  becoming  too  hard,  which  otherwife 
would  be  an  obllacle  to  the  rifing  up  of  the  young 
plants. 

The  plants  are  fit  to  be  tranfplanted  the  following 
year  in  the  trenches  intended  for  the  hedges,  accord- 
ing to  the  manner  and  at  the  time  above  mentioned. 

The  mulberry  grows  in  every  foil,  but  it  delights 
in  a  rich  fandy  ground. 


Letter  from  Robert  R.  Livingston,  Efq. 
Frefdsnt   of  the  Agricuhiiral  Society  of  New-Torky 
to  Arthur  Young,  Efq. 

THE  pleafure  and  information  I  have  received 
from  your  various  publications  on  agricultural 
fubjeds,  induce  me  to  contribute  my  mite  to  the 
fupport  of  your  annals — a  work  that  has  given  me 
great  fatisfadion,  though  many  parts  of  it  are  calcu- 
lated only  for  the  meridian  of  England.  The  hap- 
pinefs  of  man  depends  fo  much  upon  the  advance- 
ment of  agriculture,  that  every  new  difcovery,  every 
improvement  by  which  the  fruits  of  the  earth  are 
increafed,  fliould  be  thrown  into  the  common  Hock  ; 
and  the  man  who  has  been  fo  fortunate  as  to  make 
them,  Ihould  thank  God  that  he  has  been  enabled, 
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in  fome  fort,  to  repay  to  fociety  the  debt  he  owes 
them  tor  the  benefit  he  has  himfelf  received  from 
the  difcoveries  of  others,  to  the  great  mafs  of  which 
his  own,  however  important,  will  be  infignificant. 

Nothing  in  this  view  can  be  more  rej)ugnant  to 
the  principles  of  humanity  and  found  philofophy, 
than  thofe  reflriclive  laws  by  which  nations  endeav-- 
or  to  coniine  partial  advantages  to  themfelves,  at 
the  expence  of  the  reft  of  mankind,  who  happen  to 
be  feparated  from  them  by  the  adoption  of  other 
forms  of  government.  The  deliberate  felfiflinefs  of 
fuch  national  meafures  leads  to  the  fame  felfifnnefs 
in  individuals,  and,  in  both,  fets  at  defiance  the 
great  law  of  Chriftianity  :  Thou  flralt  love  thy 
brother  as  thyfelf." 

I  fell  into  thefe  refledions,  by  reading  over  the 
report  of  the  committee  for  the  infpedion  of  fheep" 
in  the  illand  of  Great  Britain  ; — it  has  greatly  un- 
deceived me  wath  refped  to  the  quality  of  that  ani- 
mal in  England,  which,  from  the  high  penalties  on 
their  exportation,  I  was  led  to  believe  infinitely  fu- 
perior  to  thofe  we  polTefs  ;  w^hereas  I  find  ours  at 
]aft  equal  to  the  general  average  of  thofe  in  Great 
Britain.  Moft  of  our  flocks  are  breeding  flocks,  and, 
when  tolerably  kept,  they  average  two  and  a  half 
pounds  of  wool  ;  where  well  kept,  the  ewes  three, 
and  the  wedders  five  pounds  ;  and  as  far  as  I  can 
judge  from  fuch  Engliih  fheep  as  I  have  feen,  the 
wool  is  equal  to  your  fhort  wool,  and  fells  here  a 
quarter  of  a  Spanifn  dollar  the  pound-:  the  average 
%veight  of  a  fat  wedder  is  about  fixteen  pounds  a 
quarter  ;  where  they  are  fed  through  the  winter  on 
green  fodder,  they  would  doubtlefs  be  much  fuperior. 
rh us  you  find  that  all  the  effect  of  Britifh  reftric- 
tions  on  the  export  of  fheep,  have  had  no  other  ten- 
dency than  to  violate  the  feelings  of  humanity, 
without  efieding  the  objed:  they  have  in  view  :  In- 
deed I  do  not  know  whether  every  reftriclion  has 
not  a  contrary  effect  from  that  intended,  by  flimu- 
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lating  the  exertions  of  thofe  who  think  themfelves 
injured,  and  inducing  then:i  to  annex  an  iniaginary 
value  to  the  obtaining  of  the  prohibited  object.  We 
have  acquired  (in  defiance  of  their  laws)  fheep  from 
England  and  Spain. 

1  have  imported  fome  from  Holland,  which  are 
fuperior  in  fliape,  though  not  in  fize  to  either  ;  and 
indeed  fo  greatly  refernble  your  drawings  and  de- 
fcriptions  of  Baekwell's  flieep,  that  I  am  inclined  to 
think  they  have  made  the  bafis  of  his  flock  :  they 
are  fhort  and  fquare,  without  horns  ;  the  head  fmall, 
and  free  from  wool  ;  the  tail  fmall  and  pointed, 
about  eight  inches  long,  covered  with  hair,  or  fiiort 
wool  ;  the  bones  very  fmall.  The  ram  yields  fix 
pounds  of  wool,  of  very  good  quality,  and  about 
fix  inches  in  length.  I  fend  you  a  fmall  fample  of 
wool,  from  a  fiock  of  fheep  which  I  received  from 
the  Weft-Indies,  and  which  had  originally  no  wool, 
but  was  covered  Vv'ith  a  thick  coat  of  red  hair  :  this 
is  changing  into  wool,  which  I  think  fuperior  in  fine- 
nefs  to  that  of  Shetland,  with  which  I  have  compar- 
ed it  ;  but  what  is  very  remarkable,  is,  that  the 
wool  is  white,  -  though  the  original  colour  of  the 
Iheep,  and  the  hair  intermixed  with  the  wool,  is 
of  a  mahogany  colour,  or  what  is  called  blood-bay 
in  horfes.  I  fliall,  if  you  requeft  it,  communicate 
the  further  alteration  that  thefe  fneep  undergo  from 
the  change  of  climate,  as  well  as  the  nature  of  the 
mixed  fiock,  as  I  am  croffing  them  with  various 
breeds.  If  the  wool  fiiould  retain  its  prefent  fine- 
nefs,  v/hen  it  increafes  in  quantity,  we  fhall  not 
need  Spanifh  fiieep  to  improve  ours.  You  will  find 
by  the  firft  part  of  the  proceedings  of  our  agricultural 
fociety,  which  I  direded  the  fecretary  to  tranfmit 
you,  that  v;e  are  beginning  to  copy  your  example, 
and  to  form  plans  for  the  advancement  of  agricul- 
ture. The  fecond  part,  which  is  now  in  the  prefs, 
will  be  tranfmitted  to  you.  Since  you  have  thought 
the  experiments  on  gypfum,  which  I  communicated 
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to  the  fociety,  worthy  a  place  in  your  aijnals,  I 
would  juit  iutorm  you,  that  1  have  continued  to  ufe 
it  with  equal  effecl  :  but  what  pleafes  me  more,  is 
to  find  that  my  theory,  with  refped:  to  its  operating 
not  merely  as  a  ilimulus,  but  adually  adding,  by  its 
effeds  on  the  air,  to  the  feitiaty  of  the  earth,  feems 
to  be  confirmed  by  the  following  experiments,  the 
communication  of  which  is  the  principal  objed  of 
this  letter. 

For  two  fummers,  feveral  farmers  in  my  neighbor- 
hood have  applied  it  to  manuring  or  potatoes,  when 
they  have  not  had  a  fufficiency  of  dung  for  the  whole 
ground  they  had  prepared  for  planting,  and  they 
have  all  alTured  me  that  the  proJud  was  greater 
from  the  parts  treated  wi'-h  gypfum,  than  from  that 
which  they  had  manured  with  dung.  It  is  applied 
to  the  potatoes,  when  they  are  about  three  inches 
high,  at  the  firll  hoeing,  in  the  proportion  of  about 
fix  bufliels  to  the  acre.  I  this  year  tried  it  on  two 
fields  of  buck-wheat,  upon  dry,  fandy  ground,  itrew- 
ing  it  over  after  the  buck-wheat  had  attained  the 
height  of  two  inches.  The  elTed  upon  the  growth 
of  the  plant  was  afionifliing  ;  it  averaged  about  four 
feet  and  a  half  in  height,  and  the  fiems  were  of  an 
extraordinary  thicknefs.  It  was,  however,  too 
much  lodged  to  produce  a  proportionate  quantity  of 
grain. 

As  both  potatoes  and  buck-wheat  are,  as  well  as 
clover,  of  the  nature  of  thole  plants  which  draw  a 
great  proportion  of  their  nouiiniment  from  the  air, 
thefe  experiments  appeared  favorable  to  my  theory; 
but  what  confirms  it,  is  a  crop  of  oa'-s  I  this  year 
had  :  by  fowing  the  ground  mentioned  to  be  under 
clover,  on  my  experiments  No.  2  and  3,  with  oats 
on  one  ploughing,  winch  averaged  fixty-four  bufhels 
to  the  acre,  notwithfianding  the  natural  poverty  of 
the  foil ;  and  for  this  fertility  it  was  certainly  in- 
debted to  the  clover  and  gypfum,  which  was  the 
only  manure  it  had  ;  and  what  was  very  extraordi- 
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nary,  the  three-quarters  of  an  acre  No.  2,  which  was 
the  poored  part  of  the  field,  naturaliy  yielded  bet- 
ter oats,  as  it  had  better  clover,  by  nearly  ten  bufliels 
an  acie,  than  that  which  was  originally  in  much 
better  heart. 

Thefe  confirmations  of  my  theory  make  me  regret 
that  >ou  had  not  given  it  a  place  with  the  experi- 
ments, fince  the  pnnciple  laid  down  is  at  leafc  new, 
and  the  very  refutation  of  it  might  throw  light  upon 
this  moil  intereftmg  fubjed.  The  modern  lyilem  of 
chymiftry,  to  which  I  own  myfelf  a  convert,  may 
make  new  names  necefiary  ;  but  change  the  word 
Phlogiilon  to  Caloric,  Vitriolic  to  Sulphuric,  &c.  and 
the  theory  will  remain  as  it  was,  which  in  a  few 
words  is  this  :  That  the  alkaline  vapours,  or  gazes, 
which  float  in  the  atmofphere,-  attach  themfelves  to 
the  fulphuric  acid  of  the  powdered  gypfum,  form 
neutral  falts,  which,  being  diffolved,  enter  into  the 
Gompofition  of  plants  :  that  the  earth,  deprived  of  its 
acid,  becomes  cauiiic,  and  is  again  reduced  to  a  filen- 
ite,  by  re-uniting  Vv'ith  acids  in  the  air  (moil  proba- 
bly the  nitric)  which  is  re-difiblved  by  alkalies,  and 
the  procefs  thus  continued  till  the  caicarious  earth  is 
diflblved  or  wafiied  away,  or  devoured  in  its  attenu- 
ated (late  by  plants  :  That  thefe  falts,  in  their  folu- 
tion,  feize  upon  a  certain  portion  of  caloric  in  the  air, 
deftroy  its  elafticity,  compel  it  to  depofit  the  infinite 
variety  of  matters  that  are  borne  upon  or  dilFolved 
in  it,  and  perhaps  decompound  the  air  itfeif,  and 
render  it,  or  part  of  it,  food  for  plants. 

I  have  endeavored,  by  this  theory,  to  reconcile 
the  various  phenomena  that  gypfum  exhibits,  as  you 
will  find,  by  recurring  to  the  paper  I  refer  to.  But, 
after  all,  I  confider  this  as  a  mere  fyftem — and,  like 
all  other  fyllems,  to  be  viewed  as  the  fport  of  ima- 
gination, unlefs  fo  far  as  it  fhall  appear  to  be  con- 
firmed by  experiments. 

On  thus  opening  a  correfpondence  with  you,  who 
are  here,  Sir,  confidered  as  the  great  pareat  of  Britifa 
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agriculture,  I  conform  myfelf  to  the  wiHies  of  the 
corporation  for  the  promotion  of  agriculture  and 
ufeful  arts,  eftubiiihed  in  this  (late,  in  which  I  have 
t?ie  honor  to  prefide  ;  as  1  do  alio  when  f  alTure  you 
of  their  leadinefs  to  communicate  any  information 
relative  to  the  objed:  of  their  iniUtution  which  you 
may  think  worthy  of  inquiry. 


On  the  Excretory  Duel  of  the  Feet  of  Sheep  ^ 
By  RoBEPvT  R.  Livingston,  Efq. 
Prejident  of  the  Society, 

THE  difeafes  of  animals  and  their  cure,  depend- 
ing upon  an  accurate  knowledge  of  their  ftruc- 
ture,  I  take  the  liberty  to  mention  an  obfervation 
upon  that  of  flieep,  which  indeed  was  fo  obvious,  that 
I  conceived  that  no  farmer,  and  much  lefs  the  natu- 
rahfl  that  treats  of  this  ufeful  animal,  could  be  igno- 
rant of  it ;  till  I  found  on  fpeaking  on  the  fubjed  to 
many  experienced  hufbandmen,  and  particularly  to 
many  members  of  this  fociety  at  a  full  meeting,  that 
only  one  of  the  members  had  attended  to  the  ciicum- 
flance  I  allude  to:  Nor  is  it  noticed  by  BufTon,  or 
by  Lifle,  v.^ho  treat  largely  on  the  difeafes  of  ftieep. 
This  mufl  be  my  apology  to  thofc  who  fhall  find  no 
novelty  in  the  following  remark  :  The  legs  of  fheep 
are  furnifhed  with  a  duel,  which  terminates  in  the 
fifiure  of  the  hoof ;  from  which,  when  the  animal  is 
in  health,  there  is  fecreted  a  white  fluid,  but  when 
fickly,  thefe  duels  are  flopped  by  the  hardening  of 
the  fluid. 

I  have  in  fome  inflances  found,  that  the  fheep 
were  relieved,  merely  by  prelling  out  the  hardened 
matter  with  the  linger,  from  the  orifice  of  the  du<ft 
in  each  foot ;  perhaps  it  may  in  fome  cafes  be  proper 
to  place  their  feet  in  warm  water,  or  to  ufe  a  brobey 
or  bardhntfh  for  cleanfing  this  pafTage. 
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May  not  the  ill-health  of  flieep  in  wet  or  muddy 
paftures,  be  in  fome  meafure  afcribed  to  the  necefiity 
of  keeping  the  ducllhave  mentioned  free  and  open? 


On  the  Efecls  of  the  Shade  of  Trees  upon  Vegetation^ 


Extrad  of  two  Letters  from  the  Honorable  Rober^t  R. 
Livingston,  Efq,  to  Mr,  Mitchill. 

Clermont,  i^th  Sept,  1792. 

Dear  Sir, 

THE  plans  that  I  had  projeded  of  agricultural 
improvement  for  this  year,  have  been  fruftrat- 
ed  by  the  building  a  country  houfe,  which  has  occu- 
pied my  attention  and  the  laborers  that  I  ufually  em- 
ployed upon  my  farm,  fo  that  I  fhall  be  able  to  offer 
nothing  on  the  fubjedl  of  experimental  hufbandry 
that  will  merit  your  attention,  unlefs  it  be  an  obfer- 
vation  which  I  have  frequently  made,  but  with  more 
attention  this  year  than  before,  and  which  may,  I 
conceive,  if  properly  purfued,  lead  to  important  con- 
fequences.  1  mean  the  baleful  effed  of  the  fhade 
(if  I  may  fo  call  it)  of  fame  trees,  upon  the  vegeta- 
tion of  corn,  i  will  ftate  the  facts  as  they  have  ap- 
peared to  me,  and  you  will  the  more  readily  com- 
prehend my  ideas.  I  planted  maize  on  the  weft  lide 
of  a  young  wood,  coniiiting  of  oaks,  poplars,  a  fev/ 
chefnuts,  and  a  large  mulberry  fomewhat  advanced 
into  the  field  ;  the  (hade  made  by  the  riling  fun,  ex- 
tended nearly  acrofs  the  field,  and  was  not  entirely 
off  until  about  ten  o'clock  ;  I  remarked,  that  as  far 
as  the  fiiade  of  the  chefnut  reached,  the  corn  was 
extrem.ely  injured  ;  it  was  yellow  and  fmall ;  the  co- 
nical lhape  of  the  morning  fhade  from  particular 
trees,  might  be  traced  a  coniiderable  extent,  in  the 
fickly  appearance  of  the  plants ;  the  black-oaks  were 
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likewife  injurious,  but  lefs  fo  than  the  chefnut  ;  the 
j5oplars  very  httle  fo. — Near  the  mulberry  tree,  the 
corn  was  covered  by  its  lhade  for  a  very  long  time 
every  morning,  and  though  not  fo  large  as  that  which 
had  more  fun,  maintained  a  healthy  appearance. 
To  what  caufe  are  we  to  attribute  this  phaenomenon  ? 
it  is  certainly  not  the  mere  ahfence  of  light  or  heat ;  for 
in  this  cafe  the  trees  would  have  been  equally  inju- 
rious, or  rather  the  mulberry  would  have  been  moil 
fo.  It  is  not  to  any  droppir?g  from  the  tree  ;  for  the 
corn  grew  under  none  but  the  mulberry.  It  is  not  to 
any  eJJIwvia  from  the  trees  ;  for  this  would  either  be 
emitted  in  circles,  or  wafted  irregularly  by  the  v\'ind; 
whereas  the  fliape  of  tiie  lhade  was  plainly  traced 
upon  the  corn.  Were  I  permitted  to  form  a  conjec- 
ture upon  this  extraordinary  circumftance,  I  Ihould 
conclude,  that  the  mifchief  was  not  occafioned  by  ' 
the  fjade,  but  by  thofe  rays  of  light  that  acluallj 
palled  through  the  tree,  QiiXitx  perforating  the  leaves 
(for  none  of  them  are  perfedly  opake)  or  being 
brought  into  contact  unth  them  ;  and  that  this  light 
ferved  as  a  menflruum,  to  diffolve  certain  parts  of 
the  tree  noxious  to  corn,  and  as  a  vehicle  to  convey 
it  in  the  direclion  of  the  rays  f  which  neceiTaniy  are 
that  of  the  fliade.)  As  the  injury  is  done  in  the 
line  in  which  the  direct  rays  of  light  pafs  through 
the  tree,  it  mull  follow,  that  neither  air  nor  uater 
are  folvents  for  this  body  ;  for  if  they  were,  it  would 
be  wafted  in  different  diredions.  If  this  idea  is  juft, 
what  a  field  does  it  open  for  important  difcoverics  ? 
To  how  many  medical  purpcfes  may  this  new  men- 
flruum be  applied  ?  The  only  properties  of  vegetable 
fublfances  with  which  we  are  acquainted,  are  thofe 
that  we  colled  from  the  application  of  the  whole 
plant,  or  a  folution  of  it  in  water  or  fom.e  other  li- 
quid.  By  the  firit  of  the  means,  we  may  indeed  ob- 
tain thofe  parts  wiiich  light  only  can  diflblve,  but  mix- 
ed with  various  fubflances  which  may  probably  coun- 
teract the  efTed.    By  the  laii,  this  matter,  v.'hatcver 
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it  may  be,  cannot  be  obtained.  Pvlany  plants  that 
are  conlidered  as  poifonous,  wiien  fubjecled  to  this, 
trial,  may  be  found  to  contain  a  Ikliitary  fubftance, 
and  the  rays  of  the  fun  paffing  through  them,  be 
made  to  convey  health  and  vigor.  Should  thefe  con- 
jedures  be  verified  by  experiment,  the  phyjicians  may 
again  claim  Apollo  for  their  patron,  after  having  long 
abandoned  him  to  the  poets,  to  Vvhorn  indeed  they 
willfeem,  in  fome  fort  to  affimilate  themfelves,  when 
inftead  of  pills  and  powders,  they  fiiall  prefcribe 
zephyrs  and  funbcams.  Will  not  this  fad,  in  fome 
meafure,  account  for  another,  which  feems  well  ef- 
tabiilhed  by  Dr.  Ingenhouz,  to  wit,  that  the  effluvia 
of  plants  are  falutary  in  the  light,  and  hurtful  at 
night  }  The  facls  I  have  Ifated  are  confirmed  by  a 
variety  of  intelligent  farmers,  to  whom  [  mentioned 
my  obfervations.  General  Schuyler,  upon  my  ex- 
preffing  my  furprize  at  the  circumftance,  told  me, 
he  had  long  fince  obferved,  that  the  fliade  of  the 
hlack-oak  was  particularly  noxious  to  wheat.  To  in- 
dian  corn,  it  appears  to  be  lefs  fo,  than  chefnut. 
The  [Jjade  of  the  locufl  (I  am  compelled  to  ufe  this 
term,  though  as  you  fee  it  does  not  exprefs  my  idea) 
is  well  known  to  be  extremely  beneficial  to  grafs 
grounds. — Think  of  fome  mode  of  trying  its  effe^s 
upon  the  animal  fyjl em. 


Chi'mont J  11th  j^uju/l,  1793. 

Dear  Sir, 

I  HAVE,  fince  I  faw  you,  been  confirmed  in  my 
conjedures  relative  to  effed  of  light  pafling  through 
certain  fubftances,  by  the  following  experiment  : 
I  feleded  a  fpot  of  ground,  of  one  hundred  yards 
long,  and  eighteen  wide  near  the  centre  ;  on  the 
weft  fide  (the  length  of  the  ground  laying  from  north 
to  fouth)  was  a  tall  chefnut  tree,  which  I  trimmed 
up,  fo  as  to  make  the  fiiade  of  the  head  fall  at  fome 
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diilance  from  the  tree,  when  the  fun  was  about  forty 
degrees  from  the  horizon  :  on  the  fouthweft  end  of 
the  gr:  und  fto  )d  a  cheinut  and  a  blaclt  oak.  Oa 
the  foutti  t\  d,  c^nd  onlj  eighteen  yards  from  them, 
grew  a  clump  of  mulberry  trees,  and  one  large  apple 
tiee  ;  the  lhade  call  by  the  two  laft  from  9  to  u 
o'ch:».k,  nearly  meeting  with  that  calt  by  the  oak 
and  cheinut  from  1  to  3     This  ground  Ifowed  with 
buck- wheat,  on  the  ift  of  July,  from  a  perfuafion, 
that  the  77iere  ab fence  of  a  portion  of  light,  at  a  feafon 
of  the  >ear  when  the  days  are  very  long,  and  the  fun  j 
inconvenienily  W\  (particularly  to  buck-wheatjWhofe  i 
bioffoms  drop  off  without  producing  grain,  if  the  { 
he;it  of  the  fummefs  fun  is  for  tw^o  or  three  days  fl 
iintemperated  with  clouds)  could  not  be  very  pre-  \ 
judicial  to  this  plant,  or  at  leaft  that  the  (hade  of  \ 
trees  at  each  end,  which  were  equally  thick,  would  ) 
be,  in  that  cafe,  equally  prejudicial.    The  ccmtmry^  j 
huWiVer.  is  the fatt,    Gypfum  having  been  Ifrewed  i 
over  the  field,  the  wlioie  has  fuch  a  degree  of  luxu-  i 
riance  as  1  have  never  before  feen  ;  the  buck-wheat  .1 
is  upwards  of  four  feet  high,  as  well  where  it  is  fhaded  1 
by  the  mulberry  and  apple  trees,  as  W'here  it  has  no 
pJCfde,    Where  the  fhade  of  the  black-oak  falls,  the 
colour  is  Icfs  healthful  ;  but  the  fpots  fliadowed  in 
both  parts  of  the  field  by  the  chefnut  trees,  if  mown 
at  this  time  (becaufe  now  in  bloflbm)  would  not,  I 
am  f  tisfied,  produce  half  the  weight  that  the  fame 
fp  ice  of  ground  would  yield  in  any  other  pai  tof  the 
field,  nor  even  excepting  that  lhaded  by  the  apple 
and  mulberry  trees,  which  is  however  inferior  to  the 
leit  of  the  field  ;  this  I  attribute  to  the  apple  fiiade 
(th'.ugh  it  is  roo  much  unned  with  the  mulberry  to 
be  dill^nguiihed)  fmce  1  have  before  found,  that  the 
lliade  of  the  apple  tree  was  hurtful  to  Indian  corn. 
"You  will  obferve  that  my  experiments  lafl  year, 
were  drrwn  from  chefnut  tt  ees  ftanding  on  the  ea/i 
fide  of  a  fi'td  of  corn:  this  year,  from  thofe  which 
grow  oa  the  wejt  and  fouihwefi fide  of  the  buck-w-heat. 
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This  experiment  vvliich  I  have  made  with  attention 
nnder  the  moft  favorable  circumllaiices,  as  well  with 
lefped  to  the  pofition  of  the  trees,  the  nature  of  the 
vegetable,  and  ihe  feafon  of  the  year,  have  confirm- 
ed me  in  the  theory  1  hinted  to  you,  that  the  injury 
which  forae  vegetables  receive  from  the  fhade  of 
certain  trees,  is  not  owing  limply  to  the  diminution 
of  light,  but  either  to  a  change  the  light  undergoes 
in  paffing  through  them,  or  from  its  diOblving  and 
becoming  the  vehicle  of  fome  fubftance  noxious  to 
certain  plants  contained  in  the  tree,  through  whicii 
it  pafles.  There  are  few  facts  in  phylics  that  do  not 
admit  of  fome  ufeful  dedu6lions  ;  I  have  taken  pains 
to  eftablifh  this,  that  you,  or  fome  other  chymiil  of 
more  leifure  and  equal  information,  may  make  them. 


On  Cajl-Iron  Thugh Shares, 
By  CoL  John  Smith. 

DUPvING  the  laft  fpring  and  fummer,  in  plough- 
ing my  fields,  I  made  ufe  of  the  caft  plough- 
fhare,  which  was  exhibited  to  the  agricultural  focie- 
ty,  at  their  meeting  during  the  lafb  feffion  of  the 
legiflature,  and  found  it  to  exceed  my  moft  fanguine 
expectations.  It  is  caft  in  the  form  of  a  Dutch 
fliare,  after  the  bell  model  that  could  be  procured 
by  the  fociety,  with  this  exception,  that  the  edge  is 
not  complete,  and  not  fo  wide  by  about  three  inches, 
as  it  will  be  when  finiihed  with  the  falfe  edge,  whicli 
is  made  of  wTought  iron  or  fleel,  and  faltened  on 
with  rivets.  The  foil  in  which  I  ufed  this  fliare, 
"was  light  and  free  from  ftone,  though  I  believe, 
with  careful  ufage,  it  will  anfv/er  in  any  other  foil, 
although  the  fame  may  be  ftony  and  incumbered 
with  flumps.  This  plough-fliare  befides  anfwering 
every  pui'pofe  of  thofe  made  of  wroiight-iron,  will 
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lail  to  plough  as  much  as  two  of  the  latter,  before 
it  is  worn  out,  the  call-iron  being  nearly  as  durable 
as  fteel  befoj-e  it  is  hardened.  By  this  experiment, 
it  is  very  obvious,  that  the  call  plough- fliare  will  be 
very  beneficial  to  farmers,  and  ought  to  be  encourag- 
ed by  this  fociety.  They  may  be  had  of  Mr.  Peter 
T.  Curtenius,  in  New-York,  either  with  or  without 
the  edge,  which  is  made  of  wrought  iron  or  fleel. 


Ohfervations  on  Conjirucling  a  Green-Houfe. 


HE  building  fliould  be  funk  in  the  earth  from 


JL  two  to  four  feet,  in  proportion  to  the  fize  of 
the  houfe,  and  according  to  the  nature  of  the  foil  ; 
as  clay  retains  moiiture,  and  of  confequence  produ- 
ces damps,  in  fuch  ground  it  Ihould  not  be  fo  deep. 
The  height  Oiouid  not  exceed  twelve  feet  from  the 
exterior  ground,  by  which  it  will  be  lefs  expofed  to 
Iiigh  winds.  The  width  fliouid  not  exceed  fixteen 
or  eighteen  feet,  as  the  fun's  rays  are  at  that  diftance 
from  the  glafs  very  feeble.  A  Ibuth  front  is  well 
known  to  be  the  true  one,  but  advantage  fhould  be 
taken  of  glaffing  as  much  of  the  eaftern  end  as  pof- 
fible,  for  the  benefit  of  the  morning  fun.  The  front 
fhould  decline  northward  from  a  perpendicular  with 
the  horizon,  fo  as  the  angle  made  thereby  with  the 
horizon,  will  at  noon  day  in  winter,  bring  the  rays 
of  the  fun  to  llirike  the  glafs  at  right  angles,  and  the 
roof  fhould  defcend  the  oppofite  fide  without  a 
'break.  By  this  pofition  of  the  roof  and  glafs,  the 
rays  of  the  fun  are  thrown  upon  every  part  of  the 
infide  of  the  houfe,  and  the  whole  becomes  heated 
thereby  ;  more  of  the  rays  are  alfo  introduced  into 
the  building,  and  when  the  fun  produces  mod  heat 
during  the  day,  there  is  no  reileclion  of  its  rays,  and 
at  other  parts  of  the  day,  the  reHedling  angle  being 
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obtufe,  does  not  powerfully  cad  off  the  rays.  The 
iriiide  of  the  ratters  of  the  roof,  Ihould  be  lined 
with  boards  and  the  fpace  betv^^een  that  and  the  roof 
filled  with  a  mixture  of  ftraw,  fand  and  clay  made 
into  mortar  ;  boards  Ihould  be  ufed  in  preieience  to 
fliingles,  as  making  fewer  breaks  in  the  roof,  lefs 
opportunity  is  given  for  the  admifhon  of  cold  air. 
The  lefidue  of  the  building  may  be  of  (lone  or  brick 
work,  or  a  frame  building  filled  in  with  bricks,  and 
no  flooring  of  any  kind  upon  the  ground.  Shutters 
on  the  outfide  are  fufficient,  and  it  is  preferable  to 
have  them  hung  on  hinges,  as  the  leafl  troublefome, 
to  the  common  pradice  of  fliding  ones  ;  they  fhould 
be  made  to  fold  into  the  fpaces  between  the  windows. 

Before  putting  the  plants  into  the  houfe,  the  bot- 
tom fhould  be  covered  with  bark  from  a  tan-vat, 
about  a  foot  deep,  according  to  the  depth  the  build- 
ing is  funk  in  the  earlh. 

The  advantages  propofed  by  this  method  of  con- 
flru6ling  are,  the  leiTening  the  expence  of  building, 
that  the  heat  of  the  fun  being  fufficient  to  warm  the 
houfe,  the  trouble  and  expence  of  v/arming  it  by  a 
ftove  is  avoided,  which  unlefs  very  carefully  attend- 
ed, the  plants  may  be  injured  by  too  much  heat,  and 
are  always  by  the  fmoak  that  unavoidably  makes  its 
way  out  of  the  pipes.  It  wxaild  be  proper  neverthe- 
lefs,  to  make  arrangements  in  conftruding  the  houfe 
for  ufiug  a  ftove,  in  cafe  a  long  fucceiTion  of  cold 
cloudy  days  by  obfcuring  the  fun,  iliould  reduce  the 
heat  in  the  houfe,  below  that  degree  of  temperature 
neceffary  for  prefLrrving  the  plants,  which  is  a  cafe 
that  will  feldom  happen,  as  one  clear  day  Vv^ill  warm 
the  houfe  fufficiently  to  admit  its  being  ihat  up  for 
feveral  days. 

Plants  in  a  houfe  of  this  kind  require  lefs  v^'ater, 
and  do  not  futfer  for  the  want  of  atmofpheric  air.  It 
is  probable,  as  the  earth  is  charged  with  elediic  fluids, 
as  vegetable  fubftances  are  known  condudlors  of  it, 
that  the  bark  by  its  fermentation,  not  only  f^enerates 
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heat,  but  ferves  as  a  mean  to  produce  out  of  the 
earth,  an  atmo{pl)ere  for  the  plants,  iufficient  with 
fuch  atmofpberic  air  as  will  hnd  admillion,  to  fupply 
the  quantity  exhauited,  by  the  daily  rarefadlion  oc- 
calioned  by  the  fun's  heat. 

A  green- houie  has  been  ufed  upon  this  conftruc- 
tion  in  this  Hate,  without  having  had  the  lead  occa- 
fion  of  being  heated  by  fire.  The  plants  in  the 
fpring  were  remaikably  thrifty  ;  tropical  fruit  ripen- 
ed in  it  during  the  winter,  and  young  fruit  formed 
on  the  trees.  It  required  no  other  care,  than  now 
and  then  watering  the  plants,  and  Ihutting  the  win- 
dows as  foon  as  the  fun  left  them. 


Experiments  on  Wheat,  Clover  and  Lucerne ;  fuhmiited 
to  the  Society  for  promoting  ^Agriculture  and  uj'cful 
Arts,  by  John  Stevlns,  of  Hoboken, 

THE  cultivation  and  management  of  a  field  of 
about  ten  acres  : 
No.  I.  About  three  and  a  half  acres,  part  of  the 
above,  is  a  loamy  foil,  which  having  a  N.  VV.  expo- 
fure,  is  rather  inclined  to  be  wet  and  cold  in  the 
fpring.  In  the  month  of  May  of  1792,  planted  it 
with  Indian  corn,  manured  in  the  ordinary  way, 
with  farm-yard  dung  in  the  bills.  The  crop  was  a 
good  one.  The  latter  end  of  October,  cut  it  up 
clofe  to  the  ground,  and  carried  it  off.  Then  gave 
the  whole  a  good  drefiing — part  with  farm  yard 
dung — part  with  heated  allies,  and  part  with  Itreet 
dirt  ;  gave  it  one  ploughing,  and  harrowed  in  three 
and  a  half  buflrels  of  wheat.  In  the  month  of  March 
following,  fowed  the  whole  thirty  pounds  of  red  clo- 
ver ;  and  on  an  acre  of  the  dried  part  inclining  to 
fand,  fowed  at  the  fame  time  about  eight  pounds  of 
lucerne  feed.  The  wheat  turned  out  a  much  better 
crop  than  I  had  expecled  from  its  appearance  in  the 
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fall  ;  for  it  was  manifeft  to  the  eye,  that  it  had  not 
been  fufiiciently  feeded.  My  overfeer  has  rendered 
me  an  account  of  eighty-one  bufliels  of  clean  wheat  ; 
but  as  the  crop  had  after  harveft  been  put  up  in  a 
barrack,  where  great  depredation  had  been  made  on 
it  by  poultry,  hogs,  &c.  and  confiderable  wafte  ac- 
crued from  threfhing  on  an  open  temporary  floor, 
I  fhould  fuppofe  the  product  might  be  fanrly  efti- 
inated  at  one  hundred  bufhels,  which  is  at  the  rate  of 
about  twenty-eight  and  a  half  bufliels  per  acre.  Al- 
though the  feafon  was  remarkable  dry,  the  clover 
came  on  after  harveft,  at  an  aftonidiing  rate,  and  as 
I  was  under  the  neceflity  of  keeping  up  the  field,  it 
was  not  paftured  as  ufual.  In  the  beginning  of  Odlo- 
ber,  the  clover  was  cut,  and  notwithltanding  the 
ilubble  prevented  it  being  clofe,  the  produdl  was  as 
nearly  as  I  could  eftimate  at  lead  four  tons.  One 
four  ox  load  was  taken  into  the  barn  ;  the  remain- 
der was  taken  immediately  from  the  field  to  the  boat, 
V  and  delivered  from  thence  into  my  ftable  in  New- 
»^  York.  I  have  kept  a  pair  of  horfes  and  a  cow  on  it 
lince  the  beginning  of  January,  and  expedt  it  will 
laft  me  till  April. 

As  to  the  part  fown  with  the  lucerne  feed  :  On  the 
far  greater  part  of  it  the  feed  failed  altogether,  and 
the  few  fohtary  plants  that  here  and  there  made 
their  appearance,  were  evidently  ftunted  and  over- 
powered by  the  clover. 

No.  2.  About  three  acres  were  fown  in  the  fpring 
1792,  with  oats,  and  produced  a  tolerable  good  crop. 
In  the  fpring  1793,  it  was  manured  with  ftreet  mud, 
and  ploughed,  I  beheve  but  once,  and  fown  with 
barley  and  clover  ;  over  a  part  of  it,  lucerne  feed 
was  alfo  fown,  but  in  what  proportion  of  feed  per 
acre  I  cannot  now  afcertain.  The  crop  of  barley 
was  a  miferable  one.  It  came  up  very  thin,  and, 
as  the  fpring  was  wet,  the  manure  brought  forward 
an  ample  crop  of  weeds,  with  which  at  harveil  the 
ground  appeared  to  be  completely  covered  :  how- 
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ever,  towards  fall,  the  clover  began  to  make  a  pretty 
good  appearance.  Although  the  lucerne  has  come 
up  better  than  on  No.  i,  it  is  too  thinly  fcattered  to 
piomife  hope  of  any  thing  like  a  full  crop.  That 
part  of  No.  2,  on  which  the  lucerne  was  fown,  is 
more  fandy  than  No.  i. 

No.  3.  About  three  acres,  may  be  called  a  fiindy 
foil,  in  1792,  it  was  partly  in  corn,  and  partly  m 
potatoes,  in  the  fpring  1793,  it  was  well  manured 
with  fLieel:  mud,  and  ploughed,  I  beheve,  but  once, 
snd  fowed  with  barley  about  the  lad  of  April, 
Twenty-five  pounds  of  lucerne  feed  was  at  the  fame 
time  fown  over  the  whole  of  it,  without  any  clover 
-feed.  The  barley  turned  out  very  indifferently, 
though  better  than  No.  2.  Although  the  foil  was 
landy,  it  v;as  muchinfefted  with  weeds. 

The  lucerne,  in  fome  parts  of  the  piece,  came  up 
pretty  well,  though!  fnould  fuppofe  not  thick  enough 
for  a  full  crop  the  enfuing  feafon.  In  many  parts, 
it  Hands  very  thin,  and  in  fome  places  it  has  failed 
altogether,  particularly  in  thofe  places  where  the  ma- 
nure had  been  thiown  in  heaps  out  of  the  cart,  the 
weeds  had  alaiofi:  entirely  overpowered  both  barley 
and  lucerne.  The  lucerne  was  not  paltured  till  after 
the  clover  was  taken  off  of  No.  i,  which  was  early 
in  October,  it  was  then  in  many  parts  ol:  the  field 
upwards  of  two  feet  high,  and  in  full  bloom.  And 
though  I  am  perfuaded  in  my  own  mind,  it  would 
not  have  yielded  fo  large  a  crop  as  the  clover,  even 
if  it  had  fucceeded  equally  as  well,  yet,  as  it  was,  the 
pafiure  it  afforded  was  very  conliderable.  The 
v/holc  field,  fi»om  the  tinie  the  clover  was  off,  till  late 
in  November,  fupported  five  head  of  fatting  cattle, 
and  three  hoifes.  The  cattle  throve  greatly,  although 
at  chat  feafon  the  pailures  were  every  Vvdiere  in  the 
neighborhood,  almoll  entirely  dried  up,  owing  to  a 
fevere  and  long  continued  drought. 

I  fhould  by  no  means  have  troubled  the  fjciety  j 
v/ith  any  thing  refpeding  thefe  experiments  in  the 
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prefent  ftage  of  them,  as  lucerne  is  faid  to  require  at 
lead  two  years  to  attain  to  any  degree  of  perfeclion  ; 
but  although  thefe  experiments,  as  yet,  can  afford 
no  conclulive  inferences  refpecling  the  ultimate  pro- 
fit of  a  lucerne  crop,  yet  I  apprehend  fome  import- 
ant deductions  may  be  drawn  from  them. 

1.  From  the  almoft  total  failure  of  the  lucerne  on 
No.  J,  we  may  fairly  conclude,  that  the  feed  was 
committed  to  the  ground /oo  early  in  the  feafon,  efpe- 
cially  as  the  clover  that  was  fown  with  it  fucceeded 
very  well. 

2.  The  indifferent  appearance  of  No.  2,  may^  I 
prefume,  be  attributed  principally  to  the  wane  of  a 
proper  melioration  of  the  foil.  A  fit  matrix  for  veget- 
ation v/as  thereby,  in  the  firfl  place,  Vv^anting,  and,  in 
the  next  place,  the  plants  of  thofe  feeds  which  did 
vegetate,  were  nearly  fuffocated  by  weeds. 

3.  The  luxuriant  growth  of  the  lucerne  on  No.  5, 
would  countenance  a  concluiion  that  lucerne  may 
fucceed  very  v/ell  when  fown  on  barley  without  cIc^vqw 

4.  Upon  the  whole,  thefe  experiments,  as  far  as 
they  go,  indicate,  that  lucerne  ought  not  to  be  fow^i 
early  in  the  feafon — perhaps  midfummer  may  prove 
the  fitted  time  for  fowing  it.  That  every  care  fiiould 
be  taken  to  render  the  ground  as  mellow  and  as  free 
from  weeds  as  pofUblc,  and  that  therefore  it  would 
be  moll  advifeable  to  prepare  the  ground  the  fuc- 
ceeding  year,  by  a  crop  of  potatoes,  pumpkins,  or 
other  horfe  hoed  crop,  with  which  a  generous  coat 
of  manure  fliould  be  laid  on,  fo  as  to  fupercede  the 
neceflity  of  manuring  the  lucerne,  except,  perhaps, 
with  a  top  drefiing  of  aflies,  &c. 

Perhaps  no  one  fubjecl  of  rural  economy  Vvill 
eventually  prove  of  more  importance  to  the  American 
agriculturift  than  the  culture  of  lucerne.  From  the 
habits  of  the  plant  it  appeiirs  admirably  fitted  to  our 
climate.  It  requires  heat  and  endures  drought — 
And  on  a  foil  properly  adapted  to  it,  it  will  lait  from 
a  dozen  to  twenty  years  in  full  perfeclion. 


i8o 
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I  mean  the  enfuing  fpring  to  make  further  experi- 
ments on  this  noble  plant,  and  to  note  minutely  thd" 
progiefs  of  thole  1  have  already  began— and  hope  I 
fhall  be  able  tofurniHi  the  fociety  with  a  more  iatis- 
fadory  detail  of  fads  on  this  fubjed  than  is  contained 
in  the  prefent  memoir. 


On  the  Ciihivation  of  the  Tall- Meadow -Oats  (avena 
elatior)/or  Pajiure  and  Hay  ; — and  on  Gypfum  and 
Stone-Coal  as  a  Manure, 

CGmmunicated  by  the  Rev,  Dr.  Henry  Muhlenberg,  of 
Lancafler,  (Pennfylvania)  to  Dr,  Mitchill, 
dated  May  15,  1793. 

Dear  Sir, 

MY  brother  Frederick  Anguftus  Muhlenberg,  in- 
formed me  you  would  be  glad  to  fee  fome 
feeds  of  the  grafs  he  mentioned  and  recommended  to 
you  at  New-  York.  1  have  cultivated  the  fame  a 
number  of  years  from  imported  feed,  and  find  it,  af- 
ter a  great  many  trials  of  pretty  near  all  other  grafle^, 
the  earlieft,  lateil,  and  bed  grafs  for  green  fodder 
and  hay.  It  blolfoms  in  the  middle  of  May,  the  fame 
time  with  the  common  red  clover,  and  the  feed  ri- 
pens a  month  after.  Hoifes,  it  is  true,  do  not  like 
it  green,  at  lealt  not  all  of  them,  but  eat  it  in  hay. 
Horned  cattle  prefer  it  to  all  other  graifes.  it  will 
grow  bed  in  clover  foil,  and  the  leaves  are  from  two 
to  four  feet  high  before  it  blofToms  ;  in  the  blolTom 
the  ilalk  rifes  from  five  to  feven  feet.  It  ought  to 
be  cur  in  blolfom  about  the  end  of  May  or  beginning 
of  June,  and  will  yield  an  abundance  of  fweet  good 
hay.  The  feed  may  be  fown  in  the  fall  or  fpring, 
with  or  without  grain,  and  muft  be  brufhed  in  or 
lightly  harrowed.  If  mixed  with  clover,  it  will  make 
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uncommon  good  upland  meadow.  The  name  of  the 
grafs  is  avena  elatior  (lAundd)  the  iviefenhajer  franzo^ 
Jifchraygras  of  the  Germans ;  or,  in  Enghfli,  tall-mea- 
doW'Oats,  A  very  good  figure  and  defcription  is  giv- 
,  ien  in  Scherber's  Ahhandlung  und  Ahhildung  derGrafer^ 
vol  I.  tab.  I. 

I  fend  you  fome  feed,  and  advife  you  to  fow  it  in 
a  good  fpot  of  your  garden.  I  began  with  lefs  feed 
than  I  fend  you,  and  have  now  laid  down  feven  acres 
for  it. — We  have  a  number  of  other  good  graffes 
which  deferve  to  be  cultivated.  According  to  my 
trials,  they  range  in  this  order  : — i.  Tall- meadow- 
oats,  or  tall-oat-grafs  C avena  elatior,  imported. J  2. 
Tall-fefcue-grafs,  (feujliica  elaiior,  native.)  3.  Mea- 
dow-fox-tail-grafs,  f  alopecurus  pratenjis,  imported.) 
4.  Meadow-foft-grafs,  or  Yorkfhire  grafs  of  the  Eng- 
hfli, (holcus  lanatus,  native.)  5.  Timothy  or  mea- 
dow-cats-tail- grafs,  C p^J^^i^i  pratenfe,)  6.  Rough- 
cocks-foot-grafs,  ( daciylis  glomerata^  native.)  7. 
Englifli  or  common  rye-grafs,  (loUum  perenne,  im- 
ported.) 8.  Sweet-fcented-vernal-grafs(^ anthoxanthum 
odoratum,  imported.)  9.  Reedy-cinna  ( china  arun^ 
dinacea,  native.)  10.  Broom-grafs,  two  fpicies, 
fbromij — All  thofe  fhould  be  cultivated  with  Timo- 
thy in  our  bottoms  or  meadows  which  can  be  water- 
ed. As  for  upland  meadows  I  would  prefer  clover 
( trifolium  pratenfe )  lucerne  ( medicago  fativa )  and 
faint  foin  (hcdyfarnm  onobrychis,}  The  firft  is  cer- 
tainly the  bed  preparation  for  a  good  crop  of  wheat, 
if  well  managed. 

For  many  years,  I  have  wifhed  that  our  American 
patriots  might  join  hands,  and  the  literary  and  intel- 
ligent men  of  this  country  might  have  more  inter- 
courfe.  How  much  could  be  done  for  the  profperi- 
ty  of  thefe  dates  I  We  do  not  know  the  half  of  our 
riches.  Agriculture  will,  I  hope,  be  our  chief  (ludy, 
and  be  the  means  to  raife  the  Americans,  amonglt  the 
finl  nations  of  the  earth.  Manufadures  are  now  in- 
deed in  their  infancy,  but  the  many  good  materials 
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we  have  in  this  country,  promife  more  encourage- 
ment if  we  learn  to  know  and  efteem  them. 

I'he  gypfum  has  had  many  fair  tiials  in  our  neigh- 
borhood, and  on  dry  poor  lands  has  always  anfwered 
our  expectations.  1  could  never  obferve  any  effed  on 
dry  or  well-manured  lands.  Clover,  oats  and  Indian 
corn  agree  beft  with  it.  Apple-trees  have  likewife 
been  much  benefitted.  We  fow  it  early  in  the  fpring 
three  or  four  buQiels  to  an  acre,  before  wecxpedi  rain. 
I  made  a  number  of  experiments  with  gypfum,  and 
never  found  any  harm ;  but  we  muft  import  it ;  and 
as  an  American,  I  wifli  a  fubftitute.  I  think  pulve- 
rized Ume-ftone  is  of  the  fame  fervice,  and  fome  of  our 
lime-ftones  are  eafy  pounded,  and  ufed  in  the  fame 
manner  as  gypfum.  If  Mr.  Meyer  (the  firft  that  ufed 
gypfum  and  recommended  it  fo  warmly  to  the  world) 
is  not  miilaken,  Stone-co ah  pulverized,,  are  fafer  and 
go  farther  in  meliorating  the  lands  than  gypfum.  I 
heartily  wifh  fome  of  your  agricultural  friends  would 
make  an  experiment  with  our  American  flone-coal ; 
four  hundred  pounds  are  necelTary  to  one  hundred 
and  eighty  fquare  perches.  Should  thefe  experi- 
ments prove  fuccefsful,  as  I  do  not  doubt,  what  h 
noble  acquifition  would  cur  ftone-coals  be  I  At  pre- 
fent  they  are  too  dear,  when  the  Sufquehanna  is  im- 
proved, I  exped  they  will  be  exceeding  cheap.  I 
have  a  very  valuable  treatife  on  thefe  mineral  ma- 
nures, written  lately  by  a  German  chemifl;,  Ruckers. 


Review  of  Willliam  Curtis's  Pamphlet  on  Graffes, 
By  Dr.  Mitchill. 

THE  fmall  Vvork  of  William  Curtis,  containing 
pradical  obfervations  on  the  Britifli  grades,  beft 
adapted  to  the  laying  down,  orimproving  of  meadows 
and  paflures  3  to  which  is  added,  an  enumeration  of 
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the  Britifh  gralTes,  has  been  received  by  the  fociety ; 
and  the  following  abilracl  made  from  it,  is  offered 
to  fuch  of  their  fellow-citizens  as  cannot  procure  the 
original  :  Mr.  Curtis  begins  by  obferving,  that  much 
meadow  and  pailure  land  may  be  rendeied  infinitely 
more  valuable  than  it  is  at  prefent,  by  the  introduc- 
tion of  forae  of  their  belt  graifes,  and  obferves,  that 
neither  the  founded  reafonings  nor  .befl:  direded  pre- 
miums have  fucceeded  in  exciting  the  huibandman 
to  coiled  and  cultivate  feeds  of  this  fort,  and  laments 
ferioully  that  many  of  the  ufeful  hints  in  Anderfon's 
ejfays  on  agriculture  and  rural  affairs  are  rendered 
abortive  from  his  want  of  botanical  information.  He 
thinks  it  extraordinary,  that  out  of  more  than  an 
hundred  graffes,  ifriclly  fpeaking,  growing  in  Britain, 
rye-grafs,  however  inadequate  for  the  purpofe,  is  ftili 
the  principal  one  employed  in  laying  down  lands. 
Out  of  this  variety  Mr.  C.  has  ieleded  fix,  which  he 
is  conndent  will  do  all  that  their  natural  graffes  can 
do;  they  are  cholen  from  among  thofe  that  conftitute 
their  beft  paitures ;  moll:  of  them  being  early,  ail  of 
them  productive,  and  adapted  to  fuch  foils  and  fitua- 
tions  as  are  proper  for  meadows  and  paftures. 

After  cautioning  his  readers  not  to  expect  wonders, 
he  gives  a  concife  account  of  each  of  the  lix  graffes 
with  a  copper-plate  annexed.  They  are  the  follow- 
ing :  I.  Sweet-fcented-vernal-grafs,  (anthoxanthum 
odoratum.)  2.  Meadow- fox-tail-grafs  (alopecurus 
pratenfis.)  3.  Smooth-ftalked-meadovv^^grafs  (poa 
pratenfis.)  4.  Rough-ftalked-meadow-grafs  (poa 
trivialis.)  5.  Meadow- fefcue-grafs,  (feftuca  praten- 
fis.) 6.  Gre'ted-dog's-tail-grafs,  (cynofarus  crhtatus.) 
The  order  of  their  flovv^ering  is  the  fame  with  that 
of  their  prefent  enumeration.  And  he  obferves,  that 
the  meadow-fox-taii  and  rough-fta]ked-meadow-graf> 
are  nttelt  for  moilt  lands  ;  the  meadow-fefcue  and 
fweet-fcented-vernal,  for  land  either  moilt  or  mode- 
rately dry  ;  and  the  fmooth-frnlked-meadow-grafs 
and  crefted'dog's-taii,  for  dry  paiture. 
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The  culture  of  tliefe  grafles  being  particula  rly  re- 
commended in  preference  to  others,  Mr.  C.  goes  on 
to  give  a  concife  account  or  charader  of  twenty-fe- 
ven  other  grafTes,  derived,  as  he  fays,  from  fourteen 
years  culture  and  obfervation.  Among  thefe  he  men- 
tions the  tall- meadow-oats  as  being  early,  productive, 
and  affording  a  plentiful  after-math. 

The  author  proceeds  next  to  give  practical  direc- 
tions for  fowing  the  feeds  which  he  recommends. 
From  the  numerous  applications  made  to  him  by  a 
variety  of  gentlemen,  for  grafs -feeds,  it  appeared  in- 
cumbent on  him  to  do  fomething  which  might  gra- 
tify them,  and  render  the  public  an  effenrial  fervice. 
He  has  accordingly  provided  affortments  of  feeds 
put  in  packets,  ready  for  fowing  ;  each  kind  of  feed 
being  in  that  proportion  which  fuits  bed.  At  the 
end  of  this  chapter,  Mr.  C.  obferves,  that  common 
worms,  by  "  throwing  up  great  quantities  of  earth, 
contribute  greatly  in  meadow  lands  to  prevent  the 
growth  of  mofs,  as  well  as  to  afford  frefh  foil  for  the 
roots  of  plants  to  ffioot  into,  and  for  feeds  to  vege- 
tate in  He  calls  them  "  the  natural  diggers  and 
dungers  of  land  ;  worm  carts  being  nothmg  more 
than  the  dung  of  the  worms. 

Then  follows  a  botanical  arrangement  of  the  Eng- 
liili  graffes  in  twenty-five  genera,  with  the  trivial  and 
Englifli  names  annexed  ;  and  the  work  concludes 
with  an  appendix,  containing  hints  relative  to  the 
improvement  of  meadows,  in  refped:  to  their  produce, 
bateablenefs  and  early  growth. — The  packet  of  grafs 
feeds  may  be  had  at  No.  3,  St.  George's  Crefcent, 
near  the  Obehlk,  Black-Friar's  Road,  London,  price 
half  a  guinea. 
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On  the  Decay  of  Apple  Threes, 

From  a  Letter  of  William  Denning,  Efqiiire^  to 
Mr,  Mitchell,  dated  December  22,  1793. 

Dear  Sir, 

IT  is  undoubtedly  of  confequence  to  the  farmers 
of  this  country,  as  well  as  to  others,  that  the 
cultivation  and  prefervation  of  apple  trees,  be  duly 
attended  to.  It  is  therefore  with  great  concern, 
that  I  have  marked  the  progrefs  of  a  diforder,  pre- 
vailing and  increaling  in  this  valuable  and  ufeful 
tree,  for  many  years,  without  having  it  in  my  pow- 
er to  devife  a  remedy. 

As  no  obfervations  have  as  yet  appeared  on  this 
interefliing  fubje6t,  I  hope  my  giving  you  the  trou- 
ble of  my  remarks  thereon  may  be  attributed  to  my 
wifti  for  the  prefervation  of  thofe  trees  ;  which  I 
hope  may  be  effecled  by  fome  ingenious  invention 
or  difcovery  adapted  to  the  novelty  and  urgency  of 
the  difeafe.  I  firil  obferved  it  in  my  orchards  in  the 
vicinity  of  Hudfon's  river,  north  of  the  Highlands, 
in  the  year  1780.  I  have  lince  obferved  its  baneful 
progrefs  further  fouth.  And,  if  I  am  not  miftaken, 
it  is  fpreading  rapidly.  1  have  obferved  it  alfo,  at- 
tacking pear  trees  and  quince  trees,  to  the  total  de- 
ftrudion  of  them  in  a  few  years  :  and  as  thefe  trees 
are  of  a  flow  growth,  the  lofs,  is  of  courfe  irrepara- 
ble to  the  prefent  proprietors. 

A  long  time  this  dilbrder  bafRed  my  mofl  critical 
lefearches.  As  1  obferved  the  young,  remote,  and 
tender  Ihoots  firfi:  aliected.  I  traced  the  malady  to 
the  fpot  where  the  fap  ceafed  to  flow,  but  could  dif- 
cover  no  external  caufe.  On  the  fecond  year  I 
found  the  boughs  wounded  deeper,  and  progrefling 
yearly,  the  trees  continued  to  flcken,  and  in  lix  or 
feven  years  died.  It  is  to  be  obferved,  that  every 
fpring  the  trees  appear  in  full  vigour  (except  the 
limbs  already  perilhed  from  the  foi:mer  years  attacks) 
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and  continue  fo  unti^  the  latter  end  of  June,  or  be-? 
ginning  of  July,  when  fuddenly  the  leaves  wither, 
turn  red,  and  loon  fall  off;  the  VA'hole  tree  appears 
fick,  and  the  fruit  full  of  fpots,  and  unpromifing  ; 
hence  the  indifferent  appearance  of  many  of  our 
apples  brought  to  market  for  fale  ;  few  of  them  be-« 
ing  fair  and  fmooth  as  they  formerly  were. 

As  foon  as  the  leaves  fall  otF,  as  above  defcribed, 
it  vvili  then  apji^ar  how  far  the  tree  is  affeded  for 
this  feafon. 

Finding  all  my  efforts  to  difcover  the  caufe  in  vain,  . 
I  hazarded  feveral  experiments  ;  among  others,  two 
years  lince,  I  laid  baie  the  roots  of  two  favorite 
pear  trees  in  the  month  of  Odober,  and  left  them 
ib  until  May  following  :  one  of  thefe  trees  was  fo 
injured,  that  I  had  no  hopes  of  its  recovery.  Laft 
year  they  fliewed  few  or  no  additional  fymptoms  of 
the  difeafe,  were  very  full  of  fruit,  and  had  a  great 
fupply  of  new  flioots  ;  this  year,  both  trees  were 
very  full  of  fruit,  though  again  they  difcovered 
fymptoms  of  the  diforder,  but  not  in  fo  great  a  de- 
gree as  in  former  years. 

Still  purfuing  my  enquiries,  I  have  had  fome 
apple  trees  cut  down,  that  were  far  decayed.  In 
the  lirfl  I  difcovered  two  worm  holes,  running  per- 
pendicular from  the  tap-root  up  through  the  heart; 
thefe  holes  were  large  enough  to  admit  a  common 
pipe-item,  and  reached  about  fourteen  inches  above 
the  furface  of  the  ground,  and  from  each  hole  I 
fcrewed  out  a  worm.  Ail  tlie  other  trees  I  found 
perforated  with  worm-holes,  fuch  as  have  been  al- 
ready defer ibed,  and  in  feme  to  the  number  of  eight 
or  ten.  Having  extraded  fome  of  thefe  worms  en- 
tire, I  find  them  nearly  the  fame  fize  and  fpecie& 
of  thofe  fo  common  and  fo  well  knov/n  to  be  the 
ccnliant  attendants  on  peach  trees  ;  indeed  fo  fimilar 
are  they  to  thofe  worms,  that  I  am  of  opinion,  they 
are  of  the  fiime  kind. 

I  have  loft  feveral  valuable  trees  by  this  moft  per- 
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nicious  worm,  and  my  whole  orchard  is  in  a  flate  of 
decay.  This  diforder  appears  to  me  to  be  of  a  more 
ferious  nature  than  any  thing  that  has  ever  infelled 
orchards.  The  canker-worm,  only  deftroys  the  leaves 
and  fruit  for  the  feafon,  and  perhaps  every  fourth 
year,  if  not  attended  to  when  a  fly  ;  but  this  worm 
radically  deftroys  the  tree  itfelf.  I  have  inquired  of 
many  farmers  in  my  travels,  whofe  orchards  I  have 
obferved  in  this  ftate,  what  they  fuppofed  the  caufe 
of  it  ?  they  generally  anfwered,  the  trees  were  blalled 
by  lightning,  and  this  1  found  to  be  the  prevailing 
opinion  ;  none  of  them,  of  courfe,  thought  of  fearch« 
ing  for  the  true  phyfical  caufe. 

As  I  am  confident  I  have  difcovered  it,  the  next 
ftep  is  to  find  a  remedy  ;  as  I  have  net  yet  fucceed- 
ed,  I  fubmit  it  to  the  conlideration  of  the  agricultur- 
al fociety,  whether  a  publication  of  the  real  caufe 
of  the  diforder  may  not  lead  to  a  difcovery  that  may 
tend  to  flop  the  ravages  of  this  worm  ;  and  perhaps 
induce  n:iany,  whofe  interefl  it  is  to  preferve  their 
trees,  to  attempt  to  fecure  them  from  its  fatal  at- 
tacks. To  lay  bare  the  roots  of  a  large  orchard, 
every  autumn,  would  undoubtedly  be  attended  with 
great  trouble  and  expence,  yet  even  that  would  be 
eafier  than  to  raife  another  orchard.  And  I  have 
befides,  obferved  very  young  trees,  even  in  nurfe- 
ries,  licken  from  the  farae  caufe. 


French  and  Fngliff)  Meafures  compared. 
By  Peter  De  La  Bigarre,  Efq, 

IT  may  not  be  ufelefs  to  be  acquainted  with  thf? 
references  of  the  French  meafures  to  thofe  of 
this  country,  as  far  as  it  can  help  farmers  in  their 
refearches  on  various  improvements  and  procefles 
made  in  foreign  agriculture. 

We  find  often  in  diiierent  treatifes  the  names  of 


1 88     French  and  Eiiglifh  Meafures  Compared, 


meafures  which  are  not  evaluated  according  to  thofe 
uied  where  we  live  :  therefore,  without  fuch  calcu- 
lated references  we  are  unable  to  determine  our 
judgment  or  to  balance  an  exad.  refult,  whether  ad- 
vantageous or  not. 

The  Englilh  foot  ftands  for  eleven  inches  three 
lines  and  25-100  of  a  line  of  a  French  foot. 

Fifteen  fquare  French  feet  are  equal  to  feventeen 
Enghih.  Two  acres  of  different  extent  are  gener- 
ally ufed  in  France  ;  one  for  arable  lands,  the  other 
for  woods  and  forefts. 

The  firfl:  is  compofed  of  one  hundred  rods,  but 
each  rod  of  eighteen  feet  fquare,  which  gives  nine 
hundred  fquare  fathoms  to  an  acre. 

The  fecond  contains  one  hundred  rods,  each  rod 
of  twenty- two  feet  fquare,  which  gives  thirteen 
hundred  and  forty- four  fquare  fathoms. 

Thus  an  Englilh  acre  containing  eleven  hundred 
and  thirty-five  fquare  French  fathoms,  has  two  hun- 
dred and  nine  fathoms  lefs  than  the  foreil-acre  above- 
mentioned. 

The  Englifh  yard  contains  only  two  French  feet 
five  inches  nine  lines. 

The  Englilli  mile  of  feventeen  hundred  and  fixty 
yards  is  equal  to  about  eight  hundred  and  twenty- 
five  French  fathoms,  as  the  fathom  is  equal  to  feven- 
ty-fix  3-4  Englifli  inches. 

The  Englifh  gallon  of  grain  contains  two  hundred 
and  twenty-two  cubic  French  inches. 

Two  gallons  make  a  peck,  which  is  the  quarter 
part  of  a  bufhel,  and  contains  four  hundred  and 
forty-four  cubic  French  inches. 

The  Englijh  bulhel,  as  ufed  in  London,  contains 
feventeen  hundred  and  fevcnty-eight  cubic  French 
inches  ;  the  French  bufliel,  as  ufed  in  Paris,  contains 
fix  hundred  and  forty  cubic  inches  and  71-100  of  an 
inch. 

Thus  fomething  lefs  than  three  French  bufliels  or 
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what  they  call  half  a  mine  in  Paris,  is  equal  to  an 
Englilh  or  ilatute  bufhel. 

An  Englilh  quarter  containing  eight  bufhels  is 
equal  to  one  Frenc-h  feptier,  eight  and  1-2  bufhels. 


TABLES  of  Progreffion,  to  re- 
duce various  French  Acres, 
and  to  iTiew  how  many  Feet 
and  fquare  Fathoms  are  con- 
tained in  the  iquare  Rod,  ac- 
cording to  its  furface  from  iS 
to  22  Feet. 


The  Rod 

The  fquare  Rod 

having 

con^-qins 

feet. 

Feet. 

F-irhjTn';  6c  Frtrr. 

18 

324 

9  o 

39 

361 

lO  I 

20 

400 

II  4 

21 

441 

12  9 

22 

484 

13  16 

How  many  Feet  and  fquare 
Fathoms  are  contained  in  a 
fquare  Acre,  according  to  its 
furface  from  18  to  22  Feet. 


• 

The  Rod 

The  fquare  Acre 

having 

contains 

feet. 

Feet.  [Fathoms  Sc  Feet. 

18 

32400;      900  0 

^9 

36100-     1002  28 

20 

40000|    1111  4 

21 

44100     1225  0 

22 

48400J    1344  16 

PART  III. 


TRANSACTIONS,  &c. 


Addrefs  delivered  before  the  Society  in  the  AJfemhly" 
Chamber,  in  the  City-Hall  at  New-Tork.^  the  evening 
of  November  8,  1796. 

By  James  Kent,  Efq. 

Mr,  President,  and 

Gentlemen  of  the  Agricultural  Society^ 

IN  endeavoring  to  difcharge  the  duty  which  has 
been  affigned  to  me  ot  pronouncing  an  anniver- 
fary  addrefs  in  honor  of  this  inflitution,  I  have  occa- 
fion  to  regret  my  great  inexperience  in  the  art  of 
which  this  fociety  is  the  profeifed  patron.  And  this 
regret  becomes  the  more  lively  from  a  view  of  the 
.  intelligent  farmers  with  whom  I  am  connedted,  and 
from  a  juft  appreciation  of  the  importance  of  agricuL 
ture,  as  the  abfclute  means  of  our  fubliftence  ;  as 
the  fource  of  nutriment  to  the  arts ;  of  freedom,  en- 
ergy, commerce  and  civilization  to  mankind,  and  in 
Hiort,  as  the  lirmell  bahs  of  national  profperity. 

Nothing  therefore  will,  or  ought  to  be  expeded 
from  me  in  relation  to  the  practical  part  of  rural 
economy.    I  will  however  obferve,  that  the  image 
of  tranquility  and  happinefs,  which  under  govern- 
•    raents  of  only  a  tolerable  adminiftration,  every  where 
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appears  among  the  cultivators  of  the  earth,  muft  al- 
ways prefent  itfelf  to  the  eye  of  benevolence,  with 
attradive  charms. 

It  is  certainly  a  precious  advantage  attached  to  the 
agricultural  life,  that  it  leads  to  no  intenipeiate  avid- 
ity for  wealth,  and  infpires  bold  and  generous  fenti- 
ments  of  freedom  and  mdependence.  Although  the 
remark  be  perhaps  too  llrong,  that  cities  are  the  graves 
of  the  human  fpecies,  yet  it  is  obvioufly  true  that 
the  farmer's  life,  from  the  ufe  of  vvhoicfomeair,  abund- 
ant exercife,  moderate  pleafures,  and  limple  diet,  is 
by  far  the  moft  favorable  to  health,  longevity  and 
population. 

But  I  fliall  not  flay  to  examine  the  effects  of  agri- 
cultural purfuits  on  the  moral  and  political  characier 
of  a  people.  My  purpofe  on  the  prefent  occafton 
is  to  take  a  fummary  view  of  the  actual  condition  and 
capacity  of  our  country,  and  from  what  we  now  are 
and  the  means  we  pofTefs,  to  infer  the  importance  of 
continuing  and  increafing  our  individual  and  aggre- 
gate efforts  to  meliorate,  extend  and  confummate  our 
Agriculture,  Arts  and  Manufa'5tures,  thofe  great  four- 
ces  of  focial  enjoyment. 

The  progrefs  in  bettering  our  condition,  which 
has  been  made  generally  throughout  the  United 
States  iince  the  conclufion  of  the  late  war,  and  efpe- 
cially  fmce  the  aufpicious  e(labii(hn:ient  of  their  gov- 
ernment, is  far  beyond  the  ufual  progrefs  of  nations, 
and  furnifhes  conciufive  proof  of  the  powers  we  pof- 
fefs,  and  our  means  to  exert  them.  Our  population 
has  increafed  one  fourth  part.  Settlements  have  pe- 
netrated the  vafl  northern  and  v/eitern  interior  of  the 
Union,  and  approached  in  feveral  inflances  to  the 
borders  of  Canada,  of  the  St.  Lawrence,  of  the  lakes 
Ontario  and  Erie,  and  of  the  river  Miffiiippi.  New^ 
roads  have  been  opened  and  conducted  the  Itreams  of 
inland  emigration,  old  roads  in  the  more  fettled  parts 
of  the  country  have  been  improved,  and  particularly 
in  the  recent  eltabliihment  of  turnpikes,  which  have 
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been  attended  with  fuch  fuccefs  as  ftrongly  to  re- 
commend them  to  imitation.  The  beds  of  rivers  have 
been  opened  and  cleared,  and  the  very  ufeful  art  of 
bridge  building  carried  on  with  unufual  fpirit  and 
enterprize.  The  jundion  of  diftant  ftreams  and  wa- 
ters has  been  a  fubjedl  of  frequent  contemplation,  and 
fometimes  boldly  and  fuccefsfully  attempted.  Canals 
and  locks  have  been  introduced  upon  the  falls  and 
rapids  of  our  rivers,  and  they  have  enabled  us  in  fome 
inftances  to  realize,  and  in  many  more  to  anticipate, 
great  abridgment  of  the  expence,  and  great  increafe 
in  the  facility  and  rapidity  of  inland  navigation* 
The  increafe  of  our  exports,  and  particularly  within 
the  laft  four  years,  as  well  as  the  very  thriving  con- 
dition of  our  towns  and  cities,  in  lize,  in  buildings,  iii 
ufeful  and  elegant  improvements,  atteft  the  accumu- 
lation of  the  produce  of  our  land  and  labor,  or  in 
other  words,  the  folid  abihty  and  efficient  capital  of 
the  country. 

Thefe  improvements  have  been  accompanied  and 
accelerated  by  a  proportional  increafe  of  knowledge 
and  public  fpirit.  tlnufual  efforts  have  been  made 
in  the  pra6lical  and  mechanical  branches  of  rural  in- 
duftry.  Experiments  have  been  tried  and  their  re- 
fults  made  known.  Societies  for  thefe  purpofes  have 
been  inftituted,  a  general  correfpondence  and  mutual 
communication  encouraged,  premiums  have  been 
offered  and  bellowed  as  an  incitement  to  genius  and 
fuccefsful  difcovery,  pamphlets  containing  advice 
and  experiments  have  been  circulated,  and  thefe  and 
many  other  circumllances  announce  a  large  aug- 
mentation of  the  national  capacity  and  exertion. 

Thefe  remarks  are  applicable  to  the  Union  at  large, 
they  are  peculiarly  fo  to  the  Hate  of  Pennfylvania 
and  to  our  own,  and  although  the  former  has  hitherto 
taken  the  lead  in  thefe  patriotic  exertions,  and  has 
enjoyed  the  jufl  reward  of  her  policy  in  the  fuperior 
quantity  and  frequently  in  the  fuperior  quahty  of  her 
produds  ;  yet  it  is  certain  that  this  Hate  is  at  pre* 
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fent  animated  with  an  equal  fpirit,  is  maliing  fimilar 
piogrefs  ;  and  with  like  advantages  in  every  other 
refped,  flie  has  pie-eminent  advantages  in  the  good- 
nefs  and  quantity  of  her  land,  and  the  convenience 
of  her  navigable  vvateis. 

Let  us  cafi:  an  eye  for  a  moment  on  oar  geogra- 
phical poiition.  Bounded  on  the  fouth  by  the  At- 
lantic Ocean,  and  poireffing  this  excellent  and  dif- 
tinguiihed  fea-port,  the  great  outlet  to  the  Weft- 
India  and  European  markets,  and  waihed  on  the 
weft  and  northvveft  from  the  42d  to  the  45th  degrees 
of  lat.  by  the  Great  Lakes  and  the  river  St.  Law- 
rence, W'hich  gives  it  water  communication  with  the 
provinces  of  Canada,  this  ftate  is  moft  happily  fuuat- 
ed  for  the  tranfport  of  its  productions,  and  for  its 
commercial  operations  abroad.  Nor  are  its  advan- 
tages for  interior  trade  lefs  ftriking  and  peculiar. 
There  is  no  parr  of  the  union,  and  probably  no 
country  in  the  w^orld  of  a  ftmilar  extent,  interfered 
by  a  nobler  ft  ream  for  the  purpoies  of  inland  navi- 
gation than  the  Hudfon.  Terminating  in  the  har- 
bor of  this  city,  it  affords  a  fafe  and  commodious  na- 
vigation into  the  heart  of  our  country  for  upwards  of 
170  miles,  nor  are  the  impediments  fuppoled  to  be 
infurmountable  to  the  continuance  of  its  navigation 
to  the  falls  of  Fort-Edward,  a  diftance  of  215  miles 
from  the  city  of  New-York.  The  N.  E.  part  of  the 
ftate  for  the  fpace  of  more  than  120  miles  is  wafiied 
by  the  waters  of  Lake  Qhamplain,  which  aflx)rds  not 
only  an  eafy  accel's  to  the  Canadian  markets  now 
thrown  open  to  the  United  States,  but  by  the  affift- 
ance  of  Wood  and  Fort- Edward  creeks,  we  may 
hereafter  be  able,  and  it  is  to  be  prefumed  from  the 
force  of  our  growing  abihty,  and  the  aid  of  the  me- 
chanic arts,  at  no  very  diftant  period  of  time,  to  wafc 
the  produce  of  its  borders  into  the  navigable  waters 
of  the  Hudfon. 

The  Mohawk,  the  fecond  ilver  in  the  ftate  in  ftze, 
and  among  the  firft  for  the  richnefs  of  the  foil  through 
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which  it  flows,  although  at  prefent  iinnavigable  at 
its  mouth,  yet  from  Schenedacly  to  Fort-Stanwix,  a 
(lillance  of  nearly  one  hundred  miles,  it  is  well  fitted 
for  batteaux  navigation,  and  by  the  exertions  of  the 
weftern  canal  company  the  only  impediment  to  its 
navigation  in  this  long  diftance  is  now  fuccefsfuUy 
furmounted.  This  river  is  at  prefent  uniting  by  a 
canal  with  the  waters  flowing  into  the  Oneida  lake, 
and  a  communication  will  be  formed  from  thence 
not  only  with  lake  Ontario,  but  with  the  feveral 
lefler  lakes  and  fl:reams  in  the  midfl:  of  the  military 
and  Genefee  lands,  a  country  now  included  in  the 
counties  of  Onondaga  and  Ontario,  and  diftinguifh- 
ed  for  a  foil  as  rich,  deep,  and  produdive  as  any  in 
the  United  States, 

Thefe  peculiar  advantages  of  our  water  intercourfe 
have  indeed  been  rather  unfavorable  to  the  improve- 
ment of  our  roads  and  bridges.  Although  much  has 
been  done  in  a  few  years  pall  with  the  patronage  of 
the  legiflature,  yet  we  are  ftill  greatly  inferior  in  this 
interefting  branch  of  police  to  our  filler,  our  emulous 
and  enterprifing  fifler,  Pennfylvania,  who  has  been 
under  the  neceffity,  and  has  moft  wifely  obeyed  the 
didates,  of  paying  the  firft  attention  to  her  public 
highways.  And  it  is  an  axiom  of  political  fcience 
not  to  be  contefted,  that  well  conftrucled  and  well 
preferved  roads,  are  fure  indications  of  a  wife  gov- 
ernment and  a  fuccefsful  indufiry. 

From  a  country  like  ours,  profufely  blefied  by  the 
hand  of  nature,  enjoying  fo  convenient  an  outlet, 
being  fo  abundantly  watered  and  covered  with  a  rich 
foil,  and  immenfe  quantities  of  unimproved  land  at 
market  on  cheap  and  eafy  terms,  it  v/as  to  be  ex-- 
peded  that  agriculture  and  commerce  fiiould  receive 
and  communicate  redoubled  vigor,  and  that  we 
fliould  make  unexampled  progrels  in  population, 
wealth  and  improvement.  Since  the  year  17S7, 
eight  new  counties  have  been  formed  in  thofe  parts 
of  the  flate  which  have  been  almofl:  entirely  refcued 
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from  the  wildernefs,  and  fettled  fince  the  conclufion 
of  our  war  with  Great-Britain;  and  within  the  lad 
ten  years  our  population  has  received  an  increafe  of 
nearly  150,00a  fouls,  a  number  which  is  v/ithin 
20,000  the  total  amount  of  the  population  of  the  co- 
lony 1 771.  Our  population  at  this  time  is  about 
400,000  fouls,  and  our  increafe  for  fome  time  to  come 
prelages  to  continue  uniformly  rapid. 

The  mod  valuable  produds  of  this  ftate,  and  which 
may  be  called  its  ftaples,  are  grain  and  provifions, 
of  all  kinds,  pot  and  pearl  alhes  and  lumber.  In  the 
three  lall  articles  it  furpalTes  any  of  its  neighbors, 
and  in  the  aggregate  amount  of  the  former  elpecial- 
ly  in  the  principal  articles  of  wheat,  Indian  corn, 
fiour  and  fait  provifions,  it  maintains  the  fecond,  and 
is  fall  approaching  to  the  firll  rank  in  the  Union. 

The  ilaples  of  this  and  the  other  United  States, 
are  indeed  the  necelfaries  of  life,  and  we  have  a  ne- 
ver failing  demand  for  them  in  foreign  markets.  Eu- 
rope in  its  pacific  ftate,  does  not  on  an  average  pro- 
duce more  grain  than  is  equal  to  its  own  confump- 
tion,  and  its  agriculture  is  fo  often  and  fo  fatally  in- 
terrupted by  war,  that  the  food  of  America  is  necef- 
fary  to  fupply  the  w^aftes  of  ambition  and  cruelty, 
and  to  fave  from  famine  the  angry  nations  from 
"whom  we  defcended. 

The  fugar  iilands  in  the  Weft-Indies  depend  per- 
manently upon  us  for  their  bread.  Although  the 
mother  countries  have  referved  to  themfelves  the  ex- 
cluiive  right  of  fupplying  the  demands  of  their  colo- 
nies, they  are  often  unable  to  do  it,  and  their  un- 
happy dependants  are  made  a  facrifice  to  the  unjuft 
reftraints  of  the  fyftem  of  mercantile  monopoly.  We 
are  aftured  from  undoubted  authority,  that  between 
the  years  1780  and  1787,  when  war  for  a  time  cut 
oft*  all  their  helps  from  us,  and  they  were  unufually 
diftreffed  by  hurricanes,  that  15,000  negroes  perifti- 
ed  in  the  ftngle  iiland  of  Jamaica,  merely  from  want 
of  food.  (Edwards's  Hift.  of  the  Britifti  Weft-Indies, 
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•vol.  II.  p.  397.)  The  United  States  are  the  true  and 
natural  fource  from  whence  the  Weft-India  iflands, 
the  fatehtes  of  this  great  continent,  muft  draw  their 
provilions  and  lumber;  and  however  a  fyftem  of  ex- 
clufion  and  monopoly  may  force  things  for  a  time 
out  of  the  channel  which  nature  prefcribed,  we  may 
be  affured  that  not  only  reciprocal  benefit,  but  on 
their  part  imperious  neceffity  will  in  the  end  compel 

'  a  fteady  as  it  does  now  an  occaiional  free  intercourfe 
between  them  and  us.    On  our  abundant  refources 

*it  will  be  found,  that  under  Providence  they  may 
place  their  ftrong  hopes  of  fubfiftence  and  relief  even 
againft  the  deilrudlive  violence  of  the  phyfical  ele- 
ments, or  of  the  itill  fiercer  elements  of  the  human 
pailions. 

From  this  curfory  review  of  our  natural  polition 
and  abihty,  we  may  form  a  reafonable  eftimate  of 
our  capacity  for  improvement  and  for  carrying  to  an 
exalted  pitch  the  arts  of  peace  and  the  means  of  hap- 
pinefs.  But  there  are  other  and  equally  folid  induce- 
ments to  a  favorable  anticipation  of  our  future  con- 
dition, and  thefe  are  deduced  from  our  civil  and  po-^ 
litical  condition  as  a  people,  and  by  which  we  are 
diftinguifhed  from  all  other  people  upon  the  face  of 
the  globe. 

I.  The  American  farmers  are  lords  of  their  own 
foil ;  this  is  a  right  moft  propitious  to  exertions  and 
enterprize.  It  is  a  power  in  itfelf  which  muft  eventual- 
ly work  prodigious  effecls.  We  fee  and  feel  alrea- 
dy the  blefiings  of  independent  freeholds  in  the  prof- 
perity  of  our  country  ;  and  European  travellers  have 
feen  and  admired  the  confequences  of  them  in  fcat- 
tered  inftances  in  Ireland,  France  and  Germany,  and 
placed  too  in  a  ftriking  contraft  with  the  poverty, 
defolation  and  wretchednefs  of  tenants,  holding  by 
a  precarious  or  oppreflive  tenure.  Nothing  indeed 
can  be  more  fatal  to  exertion  and  improvement,  than 
the  hard  or  uncertain  terms  on  which  lands  are  held 
by  the  adual  cultivators  of  the  foil  in  many  parts  of 
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Europe.  The  cottagers  or  laboring  poor  in  Ireland 
are  as  much  opprelied  now  as  the  feudal  vaflals  were 
at  any  period  oi:  the  middle  ages  ;  and  Ireland,  fays 
Arthur  Youu:?;,  is  five  centuries  behind  England  in 
the  agricultuv  [  art. 

Indolent  and  degraded  Spain  has  been  in  the  habit 
of  importing  and  employing  annually  more  than 
20,000  Frenchmen  to  reap  her  own  harvelts.  ( Alhe^ 
roni's  Teftament  Politique,  p.  2 7. J  This  difgracefur 
tribute,  which  would  make  a  patriot  blufh,  and  dif- 
own  his  country,  is  a  proof  of  the  intimate  alliance 
between  political  inftitutions  and  perfonal  induflry. 
And  yet  we  are  now  told  that  the  induftrious  pro- 
vince of  Catalonia  (in  which,  however,  not  one  acre 
in  150  is  under  any  fort  of  cultivation)  is  in  a  ftate 
of  comparative  improvement,  becaufe  tenants,  by  a 
cuftom  peculiar  to  that  province,  have  a  power  of  ac- 
quiring a  permanent  intereft  in  land  by  virtue  of 
enijitentic  coTilx?i^h.  (Townfend's  Travels.)  As  foon 
as  the  occupier  can  obtain  a  fixed  intereft  in  the  foil 
on  which  he  labors,  exertion  is  the  immediate  and 
vifible  confequence  ;  and  cultivation  afcends  the 
mountains  and  adorns  the  vallies  of  that  delightful 
climate.  So  by  the  efforts  of  certain  philofophers  in 
France,  a  little  previous  to  their  revolution,  agricul- 
ture received  an  important  fpring  by  the  law  which 
prolonged  from  nine  to  twenty-feven  years  the  term 
for  which  fuch  a  leafe  could  be  granted,  or  fliould 
be  valid  againft  every  future  purchafer  or  proprietor 
of  the  land. 

2.  The  Americans  are  happily  rid  of  the  perni- 
cious fyftem  of  regulating  induftry  by  law.  This 
fyftem  has  been  the  reigning  tafte  in  Europe,  and 
efpecially  in  England  for  centuries  paft.  In  almoft 
every  department  of  bufinefs  the  people  found  them- 
feives  controuled  by  the  voice  of  power  intruding 
into  all  their  rural  concerns,  and  by  a  code  of  re- 
llraint  on  the  one  hand,  and  of  preference  on  the 
other,  infoiently  dictating  the  courfe  of  induftry  and 
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the  path  of  ernoiument,  which  the  keen  (leady  eye 
of  private  interefi  would  have  much  better  difcover- 
ed.  The  interefts  of  trade  and  manufadures  gained 
the  afcendancy  over  the  cuhivation  of  land,  the  in- 
duftry  of  towns  was  preferred  to  the  induftry  of  the 
country,  and  farmeis  fubmitted  to  be  governed  by 
manufadurers  and  merchants,  and  pay  a  very  heavy 
premium  for  their  fimphcity  and  generohty.  The 
mercantile  fyftem  (a  fvitem  of  rcflraint  and  monopo- 
ly) arofe  in  full  vigor  and  maturity,  and  gave  a 
tone  to  national  pohcy  and  habits  of  thinking.  It 
did  more  ;  it  produced  ruinous  wars  and  intolerable 
exadions,  as  if  the  interefi  of  agriculture  was  only 
a  fecondary  matter  among  the  concerns  of  civil  fo- 
ciety  ;  as  if  farmers  were  fit  only  to  be  the  Haves  of 
ambition,  and  to  fupply  with  fcarcely  a  foothing  in- 
terval of  repofe,  the  prodigality  of  wars  undertaken 
to  fupport  the  balance  of  trade,  and  to  fatisfy  the 
jealoufy  and  avidity  of  eftablifhed  companies. 

Happily  for  this  country,  agriculture  is  our  great 
leading  and  governing  intereft,  it  embraces  probably 
eleven-twelfths  of  the  people  of  the  United  States, 
and  it  is  continually  progreffing  in  comparative 
ihength  and  importance. 

But  while  I  fuppofe  the  agricultural  intereft  to  be 
the  mod  fubftantial  interefi  in  fociety,  and  rejoice  at 
its  afcendancy,  I  am  far  from  wiiliing  it  to  afcend, 
and  indeed  it  cannot,  at  the  expence  of  all  other 
departments  of  induflry.  It  is  an  undoubted  error 
to  reprefent  the  labor  employed  upon  land,  as  the 
only  produdive  labor,  and  that  the  induflry  of  arti- 
ficers, manufadurers,  and  merchants  is  altogether 
barren.  We  muft  be  content  to  fay  that  agricultur- 
al induftry  i^  always  produdive,  generally  pre-emi- 
nently fo  ;  and  that  whenever  the  produds  or  re- 
turns of  that  induftry  have  been  proteded  and  left 
at  the  free  difpofal  of  the  hands  that  produced  them, 
the  people  have  made  quick  advances  in  all  the 
Wholefome  fymptoms  of  public  and  private  profperi-^ 
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ty.  What  will  be  the  effedl  of  well  dire61:ed  efforts, 
and  to  what  extent  they  will  carry  national  improve- 
ment under  a  government  of  public  liberty  and  juf- 
tice»  when  the  paffion  for  military  achievments  be- 
comes extinguiihed  in  the  luitre  of  a  nobler  paffion 
and  purer  glory,  when  all  fyllems  of  reftraint  and 
preference  are  laid  afide,  and  emulation  to  excel  in 
the  pacific  and  benevolent  arts  becomes  the  predomi- 
nant fpiric,  we  are  not  prepared  abfolutely  to  fay. 
No  fuch  experiment  has  ever  been  fairly  made.  It 
was  furely  never  made  under  the  frigid  reftraints  and 
military  policy  of  the  laws  of  Lactdemon,  or  of  the 
Agrarian  laws  of  Rome,  nor  under  the  vaflklage 
and  diforder  of  the  feudal  dominion,  or  the  partial, 
unfocial  and  monopoliling  fpirit  of  modern  policy. 
A  great  deal,  however,  has  been  done  under  all  the 
difcouragements  I  have  fuggelled.  The  natural  ef- 
fort which  every  man  is  fteadily  making  to  better  his 
own  condition  is  (as  it  has  been  truly  obfervedj  a 
principle  of  prefervation  capable  of  preventing  or 
correcting  in  many  refpedls  the  partial  and  oppref- 
live  evils  of  political  economy.  The  befl:  improved 
countries  in  Europe  are  Lombardy  and  England,  and 
they  have  carried  cultivation  to  a  very  great  extent, 
and  exhibited  in  feveral  particulars,  excellent  mod- 
els for  imitation. 

Piedmont  and  Auflrian  Lombardy  (I  fpeak  of  them 
before  their  recent  conquelt)  have  a  numerous  popu- 
lation well  fupported  and  employed,  a  great  export 
without,  and  a  thriving  confumption  at  home  ;  mag» 
nificent  roads,  wealthy  towns,  an  active  circulation, 
and  canals  for  mere  irrigation,  which  are  fpedacles 
of  equal  merit  and  curiofity  ;  and  yet  neither  of 
thofe  countries  can  avail  themfelves  of  the  naviga- 
tion of  the  Fo,  Vv'hich  flows  through  their  territories  ; 
they  are  both  under  defpotic  governments,  and 
Lombardy  in  particular  has  armies  of  idle  retainers 
to  feed,  and  is  prefled  with  the  heavy  burthens  of 
a  diftant  court. 
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Sir  John  Sinclair  ftated  as  an  animating  incitement 
to  national  induitry,  that  there  exiiled  in  the  Britiili 
dominions  a  greater  fund  of  lohd  ability  and  ufeful 
information,  and  a  greater  variety  of  adual  and  effi- 
cient capital,  than  in  any  other  country  in  the  uni- 
verfe  of  tiie  fame  extent  and  population.  In  all  thefe 
particulars  he  was  undoubtedly  corred,  and  the  won- 
derful extent  to  which  improvement  has  been  car« 
ried  in  England,  is  evidence  of  the  exiilence  and  ac- 
tivity of  this  ability,  information  and  capital.  Eng- 
land furpafies  all  other  countries  upon  earth  in  the 
art  of  inclofing,  manuring  and  tilhng  land,  ia  the 
judicious  courfe  of  crops,  and  in  the  breeding  of  Iheep 
and  cattle  :  and  fuch  are  the  refources  and  firength 
which  have  grown  out  of  BritiHi  induilry,  that  with  a 
population  more  than  one-third  lefs  than  that  of 
France,  and  although  France  contains,  with  a  great 
deal  of  middling  land,  twenty-eight  miUions  of  acres 
of  the  richell  foil  in  Europe,  Britain  exceeds  France 
in  above  four  hundred  and  fifty  miihons  llerling  of  ca-* 
pital  employed  inhuibandry,  and  has  frequently  beea 
her  moft  perfevering  and  formidable  antagonift.  Nor 
has  fhe  difcovered  lefs  abundant  refources  in  the  pre- 
fent  w^ar,  a  war  without  example  for  the  extraordi- 
nary efforts  it  has  called  forth,  and  the  terrible  havoc 
of  the  human  fpecies.  And  all  this  magnitude  of 
Britifh  improvement  has  grown  in  fpite  of  the  oppref- 
Con  and  checks  of  tythes,  poor-rates,  monopolies,  rights 
of  commonage,  the  full  vigor  of  the  mercantile  fyilem 
and  the  return  of  frequent  long  and  exhauiling  wars. 

Having  thus  hafcily  reviewed  our  peculiar  lituarion. 
and  advantages,  and  what  has  been  done  in  other 
countries  which  have  not  thefe  advantages,  the  re- 
fult  is,  that  we  have  before  >is  the  utmoil  encourage- 
ment to  exertion,  and  the  brighteft  profpeds  of  pre- 
fenting  to  mankind  a  new  and  unexampled  fpeclacle 
of  national  felicity.  But  I  feel  too  deficient  in  the 
requiifite  ikiW  and  knov.iedge,  to  be  able  to  point  out 
corredly  in  detail  the  particular  fieps  we  ought  to 
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purfue.  This  mufc  be  referved  to  thofc  who  are 
greater  maders  in  the  theory,  and  unite  at  the  lame 
time  the  more  ibUd  accomphlhments  of  experimeiical 
knowledge  in  the  agricultural  art.  1  will  take  the 
liberty,  however,  to  luggeU  generally,  and  that  too 
with  becoming  diiiidence,  tnat  we  have  in  this  itate, 
peculiar  objecls  of  attention,  which  arife  out  of  the 
infant  Hate  of  a  great  part  of  our  country,  in  which 
there  are  millions  of  acres  unreclaimed  from  the  wil- 
der ncfs,  and  millions  of  acres  in  the  rudefi:  and  mod: 
imperfecf  itate  of  cultivation.  In  fuch  a  fituation  it 
appears  to  me  that  the  improvement  of  roads,  the 
opening  of  new  ones,  the  building  of  bridges  and 
caufeways,  the  draining  of  fwamps  and  marfhes,  the 
openingof  dreams,  the  junction  of  contiguous  waters, 
the  mode  of  clearing  land,  the  beft  appropriation  of 
what  is  cut  oiT,  the  prefervation  of  timber,  the  moll 
favorable  commencements  of  fettlerSents,  the  objects 
of  infant  tillage,  the  moll  efiential  internal  manu- 
fadures,  and  the  modes  of  tranfportation,  are  fubjecls 
which  although  they  may  feldom  occur  in  older 
countries,  becomes  with  us  of  primary  importance, 
give  rife  to  an  extenfive  field  of  difcudion,  and  merit 
our  particular  inquiry  and  examination.  On  all  thefe 
heads  information  (hould  be  fought  after,  colleded, 
digefted  and  diflufed.  And  in  reiped  to  the  llate  at 
large,  an  accurate  account  of  the  quality  of  the  foil 
and  timber,  of  the  effects  of  feafons  and  of  the  flate 
of  improvement  in  every  county  ought  to  be  collecl- 
ed.  Alfo  the  manner  of  cultivation,  and  the  pro- 
ducts of  each  refpedive  foil,  the  nature  and  extent 
of  inclofures,  the  feveral  fpecies  of  live  flock,  the  va- 
rious implements  of  hufbandry,  the  nature  and  elTecl 
of  diuerent  manures,  and  of  the  rotation  of  crops, 
and  watering  of  land.  When  w^e  fhall  have  obtained 
a  very  exteniive  colleclion  of  fads,  the  only  fure 
guides  in  political  and  agricultural  inquiries,  the  fo- 
ciety  will  be  w^ell  qualified  to  afcertain  the  exifling 
©bflaclcs  to  improvement,  and  the  means  of  remov* 
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ing  them,  as  well  as  the  new  improvements  that 
ought  to  be  introduced. 

Another  intereiling  object  of  inquiry  is  the  effedl 
of  manufactures  and  commerce  upon  our  agriculture 
and  the  advantages  of  their  connedion.  It  is  a  gene- 
rally received  opinion,  that  manul'adlures  have  a  very 
favorable  effed  upon  the  landed  intereil,  by  creating 
a  near  and  flable  market  for  the  furplus  produce  of 
land,  and  thereby  adding  a  freih  iliniulus  to  exer- 
tions in  huPoandry.  But  there  are  other  opinions 
and  thoie  likevvite  fortified  by  facts,  that  manufac- 
tures are  not  propitious  to  huibandry,  that  they  ought 
not  to  receive  any  marked  encouragement,  that  every 
bounty  or  premium  bellowed  upon  them  is  a  tax 
levied  upon  other  branches  of  induftry,  and  that  they 
will  of  their  own  accord  fufficiently  grow  and  pro- 
grefs  as  the  natural  or  necelTary  refult  of  a  fiouriih- 
ing  cultivation.  It  becomes  not  me  in  this  place  to 
pronounce  upon  thefe  important  inquiries,  bat  rather 
to  fubmit  them  to  tiie  fuperior  knowledge  and  pene- 
tration of  thofe  to  v/hom  they  are  addreiled. 

I  would  laftly  fuggeft  the  advantage  of  a  very  ex- 
tenlive  correfpondence  and  commanica:ion  on  the 
objects  of  this  inilitution  with  fimilar  focieties,  and 
v*^ith  well  informed  individuals  in  the  other  dates, 
and  on  the  other  fide  of  the  Atlantic.  It  would  alfo 
be  highly  inftruclive  to  procure  and  circulate  the  bed 
feleded  books  and  official  papers  on  experimental 
agriculture,  and  efpecially  the  reports  of  the  moft 
diftinguifhed  boards  of  agriculture  in  FAr:ope,  as  ma- 
ny of  them  no  doubt  contain  a  rich  fund  of  informa- 
tion on  the  culture  and  improvement  of  land,  as  well 
as  on  all  the  other  branches  of  political  economy. 
To  the  accomplifliment  of  many  of  thefe  objeds,  and 
particularly  the  colledion  and  dhlribution  of  books, 
and  a  ilatiflical  account  of  our  own  (late,  the  eflorts 
of  the  fociety  may  be  found  unequal,  and  furely  for 
fuch  purpofes  the  benevolent  aid  of  the  legidature 
may  be  freely  aiked,  and  will  be  cheerfully  aflbrded^ 
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fiiice  contributing  to  the  enlargement  of  knowledge^ 
and  the  perfedion  of  the  arts,  is  the  firfi:  duty  and 
the  greatefl  pleafure  of  enlightened  rulers,  and  a 
work  executed  on  the  plan  1  have  fubmitted,  would 
do  honor  to  the  ftate,  and  be  remembered  by  poite- 
lity  as  an  iliiiftrious  monument  of  national  patriotifni, 
munificence  and  tafte. 


Addrefs  to  the  Agricultural  Society  ctnd  both  Hcufes  of 
the  Legijlature  of  the  State  of  New-Tork^  at  their 
Annual  Meeting,  in  the  City  of  Albany^  February 
7.  1708.  By  Samup.l  L.  Mitchell,  one  of  the 
Members  of  the  AJjembly,  and  one  of  the  Secretaries 
of  the  Society^  l^c. 

Gentlemen  of  the  Agricultural  Society. 

THE  conftitution  of  yourfociety  having  connect- 
ed its  meetings  with  the  annual  feffionsof  the 
Legillature,  there  was  fome  apprehenlion  among  a 
number  of  the  members,  that  the  change  of  the 
feat  of  government  from  the  city  of  New- York  to 
Albany,  would  be  attended  with  confequences  very 
injurious  to  its  views  and  interefts.  It  is  true  that 
Biany  of  its  mofi:  valuable  and  zealous  fupporters,  from 
their  fettled  refidence  in  the  fouthern  parts  of  the 
Hate,  are  neceffarily  withheld  from  attending  the 
meetings  in  this  place.  Yet  I  feel  a  higb  degree  of 
fatisfadion  in  beholding  fo  confiderable  a  body  of 
the  gentlemen  who  compofe  the  fociety,  alFembled 
from  remote  counties  on  this  occafion,  and  enabled 
by  the  fuffrages  of  the  people  to  meet  at  fo  great  a 
diftance  from  their  homes,  their  colleagues,  who  re- 
fide  in  this  central  part  of  the  commonwealth. 
The  interruption  of  the  regular  meetings  has  not. 
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however,  put  a  (lop  to  ufeful  employment  and  com- 
munication. A  \aiiety  of  occurrences  conneded 
with  the  objeds  for  which  this  aiTociation  was  form- 
ed, has  come  to  my  knowledge  ;  and  thefe  I  lhall 
attempt  in  a  conciie  manner  to  lay  before  you. 

Since  the  premiums  you  adjudged  to  the  moll  ap- 
proved manufacluiers  of  certain  forts  of  coatings 
and  blankets,  as  v/ell  as  for  the  bell  famples  of  raw 
lilk,  the  narrarive  of  the  commiflioner  appointed  to 
examine  mineralogically  the  banks  of  the  Hudfon 
and  the  neighboring  country,  has  been  made  out* 
One  of  the  leading  objeds  of  this  undertaking  you 
remember  to  have  been,  ro  inquire  whether  the 
country  contained  any  coniiderable  quantity  of  coal, 
within  a  reafonable  carting  diftance  from  any  land- 
ing on  the  river.  It  is  to  be  regretted  that  no  dif- 
covery  of  importance,  relative  to  this  article,  was 
made  ;  and  it  is  to  be  feared  that  the  vail  nialfes  of 
granite  and  Hate  which  form  the  folid  fabric  below, 
of  the  part  of  the  earth  which  we  inhabit,  contain 
little  or  no  coal.  Nature  which  has  beftowed  upon 
us  fo  many  other  favors,  feems  to  have  been  fparing 
in  regard  to  this.  The  excurfion  Vv^as,  however,  in 
many  refpeds  fuccefsful  ;  and  fome  new  and  impor- 
tant fads  were  afcertained  by  the  commiffioner 
'Which  threw  great  light  upon  the  hiflory  and  theory 
of  the  earth.  An  account  of  thefe  I  fliali  caufe  to 
be  laid  before  you. 

,  In  purfuit  of  fimilar  information,  and  to  examine 
the  vegetable  and  animal  produdions  of  this  ftate, 
ProfeiTor  Barton,  of  Philadelphia,  has  fince  taken  a 
tour  through  the  counties  on  the  North- river  and  the 
'Mohawk,  and  returned  to  Philadelphia  by  the  \vay 
of  Geneva  and  Niagara.  From  the  refearches  of  fo 
jefpedable  a  naturalift,  I  had  much  to  exped  ;  and 
accordingly  I  communicated  freely  with  him  in  con- 
Verfation  before  he  fet  out  from  the  city  of  New- 
York,  and  have  learned  by  letters  received  fince  his 
lett^rn,  that  fo  confiderable  a  body  of  new  matter 
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occurred  to  him,  that  he  intends  to  publifh  an  ac- 
count of  his  tour  and  difcoveries.  This  you  may 
exped  to  fee  in  print  fome  time  during  the  current 
year. 

A  number  of  miners  or  perfons  Ikilled  in  the  de- 
tecting and  working  of  metalhc  veins  and  ores,  have, 
as  I  have  been  informed,  travelled  extenlively 
through  the  flate  from  fouth  to  north  in  quell:  of  tliofe 
kinds  of  mineral  trealure.  Fortunately  for  our 
peace  and  happinefs,  no  fources  of  gold  and  iilver 
appear  to  have  been  deteded,  it  is  to  be  hoped 
our  country  contains  none  but  thofe  of  produciiva 
labor  and  adive  induftry. 

On  the  fubjecl  of  manures  there  has  been  a  good 
deal  of  valuable  experiment  and  fpeculation,  Mr. 
Kirwan's  excellent  pamphlet  was  forwarded  to  the 
fociety  by  a  member  of  the  Britifn  board  of  agricul« 
ture  ;  fince  ivhich  time  I  havC  been  favored  by  Dr. 
Dickfon,  late  of  Dublin,  with  the  lafl  volume  of 
the  tranfadions  of  the  royal  Irifli  academy,  which 
contains  this  memoir.  On  peruilng  it,  there  appear- 
ed to  me  to  be  one  memorable  defed  ;  there  was 
very  little  written  on  the  nzote  of  the  modern  phi- 
lofophers,  or  the  principle  of  putrefadion,  as  a  fer- 
tilizing ingredient  in  foils,  or  a  nutritive  material  of 
plants.  So  conilderable  an  omiffion  appeared  to  me 
to  deferve  a  fupplement  ;  and  accordingly  I  wiote 
an  addition  to  the  work,  on  the  deficient  article, 
which  I  have  forwarded  to  the  author  in  Ireland. 
It  is  very  remarkable  that  Co  obvious  and  well  known 
a  fubftance  as  this  (liould  have  efcaped  the  particu- 
lar notice  of  agriculturaliils  fo  long. 

By  the  politenefs  of  the  Prefulent  of  th€  Britilli 
board,  a  very  confiderable  number  of  their  original 
county-reports  have  been  forwarded  to  the  fociety. 
Many  of  thefe  have  been  fometime  in  circulation 
among  the  members.  They  exhibit  in  an  eminent 
degree  the  public  fpirit  and  admirable  induftry  of 
the  perfons  concerned  ia  the  undertaking.  For 
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fome  of  thcfe  fuitable  acknowledgments  have  been 
made  by  our  Prelident  ;  and  a  letter  to  Sir  John 
Sinclair  on  the  fubjecl  of  manures,  was  written  and 
forv/arded  by  the  fecretary.  This  you  will  have  an 
opportunity  of  feeing.  One  objed  of  it  was,  to 
remedy  a  defect  in  their  report,  fimilar  to  that  in 
Mr.  Kirwan's  elfay. 

Finding  in  fuch  publications  as  thefe  and  others 
that  have  from  time  to  time  come  to  hand,  that  one 
of  the  mofl:  operative  ingredients  in  animal  and  ve- 
getable manures,  f azute J  was  in  a  great  degree 
overlookea  or  omitted  by  European  writers,  I  deem- 
ed it  woith  the  while  to  inquire  into  it  a  little  more 
particularly  myfelf.  In  this  undertaking  there  has 
been  a  developement  of  much  new  and  precious 
information. 

Fortunately,  in  profecuting  the  fubjecl,  the  impor- 
tant, though  much  neglected,  fcience  of  chemiiiry, 
which  in  my  earlier  days  I  had  fludied  with  fome 
care,  enabled  me  to  labor  on  through  difcouraging 
and  feemingly  infuperable  difficulties.  The  compo- 
lition  and  qualities  of  foils  and  manures  being  only 
to  be  underftood  and  explained  upon  chemical  prin- 
ciples, there  was  a  neceifity  of  reviewing  what  had 
been  done  already,  in  order  to  comprehend  W'hat  re- 
mained to  be  done. 

The  vague  and  incorre^l  language  of  this  fcience 
had  been  new  modelled  in  1787,  by  the  French 
academicians,  and  had  been  adopted  by  the  greater 
part  of  learned  Europe.  On  examinin^:^  their  table 
of  nomenclature  to  find  how  words  had  been  adapt- 
ed to  exprefs  ideas,  it  was  very  foon  apparent  that 
the  right  underilanding  of  the  fubjecl  of  manures 
required  not  only  a  knowledge  of  chemiftry  as  then 
undenlood,  but  acluaily  the  fabricati(Mi  of  a  lan- 
guage u^on  exa6l  and  logical  principles,  to  be  the 
vehicle  of  true  and  corredt  ideas. 

In  conftrucling  fuch  a  language,  and  gaining  for 
it  an  eftabhflunent  and  currency,  prejudice  and  pride 
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made  formidable  oppofition.  But  though  words  were 
coined,  yet  being  itamped  m  the  mint  of  truth,  icarce- 
ly  any  body  hefitates  to  receive  them  at  the  full  va- 
lue for  which  they  were  emitted.  With  a  language 
thus  exadiy  adapted  to  convey  an  idea  of  the  thing 
intended  by  it,  there  might  be  naturally  expeded 
fome  progrefs  in  agricultural  refearch  beyond  the 
labors  both  of  Ruckert  and  Dundonaid. 

By  the  afliltance  of  fuch  an  apt  form  of  words,  anu 
mal  and  vegetable  organization  have  become  more 
intelligible.  The  theory  of  putrefadion  is  better 
comprehended.  The  analylis  of  corrupting  bodies 
has  been  more  carefully  attended  to ;  and  of  courfe, 
a  more  correct  idea  of  the  nature  and  qualities  of  the 
manures  formed  from  thefe,  has  been  obtained.  A- 
mong  other  things  it  has  become  manifeft  how  the 
fepton  or  principle  of  putridity  is  evolved  or  fet  ioofe 
on  the  earth's  furface. 

As  decaying  bodies  through  corruption  turn  to 
manures  and  fertilize  the  foil,  where  vegetables  grow 
and  where  the  putrefcent  matter  is  not  too  abundant, 
fo  where  too  great  a  quantity  of  putrefying  materi- 
als are  accumulated,  or  where  growing  plants  do  not 
abforb  or  decompound  their  feptic  or  azotic  combi- 
nationSj  an  exhalation  of  a  deleterious  kind  is  found 
to  efcape  into  the  atmofphere,  to  render  it  unwhole- 
fome  to  man  and  fome  other  animals,  and  to  excite 
according  to  its  virulence  and  duration,  various  forms 
of  epidemic  diflempers,  making  fome  of  the  Atlantic 
cities  almoit  defolate,  and  ravaging  with  deihuctive 
violence  many  parts  of  the  interior  country. 

Oil  tracing  the  progrefs  of  putrid  bodies  and  their 
unwholefome  vapors  from  their  origin  and  duration, 
to  their  decline  and  extinclion,  it  has  been  fuffi- 
ciently  afcertained  chat  by  means  of  the  vegetable 
economy,  the  fubilances  whence  cffeniive  and  noxi- 
ous ileams  proceed,  are  decompounded  or  taken  out 
of  circulation  and  manufadured  anew  ii)to  forms  re- 
plete v»'ith  organization  and  life. 
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Thus  the  fubjedl  of  manures  when  well  under- 
ftood,  explains  the  occafional  epidemic  influence  of 
the  atmofphere,  as  well  as  the  growth  of  vegetables 
and  many  of  their  peculiar  qualities  ;  and  thefe  again 
when  fully  comprehended,  reflecl  light  upon  the 
economy  of  farming,  in  their  ufe  and  application  ; 
upon  the  police  of  cities,  in  preventing  their  baneful 
vapors  from  getting  afloat  in  the  air  ;  and  in  the 
healing  art,  by  enabling  its  pradifers  to  prefcribe 
and  direcS  by  fure  lules,  what  in  a  given  cafe  ought 
to  be  done.  Thefe  new  views  of  this  branch  of 
fcience  have  fhewn  a  more  intimate  connexion 
than  ever  was  before  known  to  exifl:  between  mete- 
orology, farming  and  phyiic. 

In  the  hiftory  of  fa6ts  iilufl:rative  of  the  preceding 
remarks,  it  becomes  me  to  mention  thofe  (.ccurring 
among  our  own  members,  on  the  operation  of  putrid 
fiflies  in  affording  food  for  plants.  Wheat,  rye  and 
maize  are  exceedingly  promoted  in  their  growth  and 
pro  ludivenefs  by  the  feptic  matter  of  the  quickly- 
corrupting  fifli  commonly  ufed  for  manure.  Yet  it  is 
equally  true  and  deferves  your  particular  attention, 
that  in  feveral  places  along  the  fea-coait  of  the  Unit- 
ed States,  heaps  of  putrefying  fiOies  or  their  entrails 
along  fl:reets  and  docks,  where  there  were  no  grow- 
ing plants  to  imbibe  their  remains,  have  emitted  va* 
pors  of  fo  unhealthy  a  quality  as  frequently  to  lay 
Wade  the  neighborhood  by  home-bred  peflilence. 

Several  diflertations  on  the  produdion  of  thefe 
aereal  fluids,  which  according  to  circumflances  are 
either  manures  or  poifons,  have  been  publifiied,  and 
are  full  of  ufeful  and  valuable  information  on  thefe 
parts  of  the  fubjedl-.  They  have  attradled  an  unufual 
fhare  of  attention  as  v/ell  in  Europe  as  in  this 
country.  One  of  thefe  has,  at  my  fuggeflion,  been 
tranflated  into  the  German  tongue  and  publiflied  at 
Eiliingen. 

It  is  agreeable  to  And  in  the  latefl  notices  fioai 
Germany,  that  this  fyftem  of  manures  and  pellilence 

C  c 


210 


Addrefs  to  the  Scciety. 


is  rapidly  travelling  through  the  univerfities  of  that 
great  and  learned  country.  The  dodrine  of  fepton 
in  forae  places  has  been  adopted  to  expiain'that  un- 
portaiit  point  of  rural  economics,  the  diftempers  of 
horned  cattle  and  otLcr  domeflic  animals.  My  iaft 
letter  from  that  quarter  is  full  of  fuch  inforrnaDon. 

The  acid  nature  of  moil  animal  manures  and  their 
exhalations,  owing  to  a  junction  of  the  principle  of 
putrefadion  with  a  portion  of  oxvgene,  is  ofitfelf,  a 
moil  intereftmg  difcovery.  But  the  inferences  from 
fuch  a  fad  are  of  a  ilill  rriore  extt  niive  and  beneficial 
kind,  and  by  ihewing  the  ufe  and  operation  alka-'^ 
liesy  let  us  know  how  they  are  ufefui  in  combining 
with  the  acids  inherent  in  the  foil,  and  wafted  through 
the  air  in  a  volatile  form,  and  in  both  cafes  have  a 
fweerening  and  neutralizing  operation.  Hence  it 
may  be  inferred  we  are  not  far  from  polTeffing  a  true 
theory  of  lime,  a  (lies  and  calcarious  earth,  and  of 
fclving  the  problem  which  has  puzzled  inquirers  fo 
long,  and  which  no  European  writer  appears  to  have 
rightly  underftood.  ?vly  correfpondence  with  Dr. 
Haworth,of  Oxford,  on  this  fubjed,  will  in  due  time 
be  communicated  to  you.  A  vaft  indudion  of  fads 
gives  to  this  part  of  phyiics,  lately  fo  uncultivated 
and  obfcure,  an  air  wholly  fcientific. 

About  the  time  the  enquiry  into  thefe  matters  had 
pLrogrelied  thus  far,  Mr.  Peters  publiilied  his  valua- 
ble eflay  upon  gypfum  and  its  ufes  in  the  agriculture 
of  Pern^fylvania.  The  body  of  information  colled- 
ed  into  this  performance,  renders  it  a  pradical  work 
of  a  very  ufefui  kind,  it  fcrved  the  more  to  contrafl 
the  inland  country,  in  its  relation  to  plaifler  of  Pa- 
ris, with  the  trads  in  the  neighborhood  of  falt-water. 
On  adding  to  my  former  colledion  of  fads  on  the 
agricultural  ufe  of  gypfum,  the  mafs  of  them  exhibit- 
ed in  this  work,  I  felt  emboldened  to  make  out  a 
theory  of  its  operation,  as  an  appendix  to  Peter's 
performance.  This  paper  is  publiilied  in  the  firit 
number  of  the  Medical  Repofitory.    The  leading 
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idea  is,  that  when  gypfuni  does  good,  it  is  by  virtue 
of  its  own  decompolition,  and  that  this  is  common- 
ly effeded  by  the  prefence  of  an  alkali  in  the  fjil, 
which  takes  the  fulphuric  acid  away,  and  allows  the 
feptic  acid  to  combine  with  lime  into  calcarious  nitre. 

While  thefe  things  were  going  on  Dr.  Prieftlej's 
pamphlet  on  phlogiiton  came  out,  and  was  foon  an- 
fwered  by  citizen  Adet,  the  ex-miiiiller  of  the  French 
Republic.  On  this  very  controverted  point,  a  num- 
ber of  puzzling  fadls  feeined  difficult  of  reconcile- 
ment with  the  novel  fyftem  of  the  French.  Thefe 
were  feleded  and  held  up  to  the  view  of  the  philo- 
fophical  world  to  confute  the  antiphlogiftians.  In  a 
converfation  I  had  with  Mr.  Adet  a  fhort  time  be- 
fore his  failing  for  Europe,  he  feemed  confident  of 
having  given  his  antagonift  a  fufficient  anfwer.  It 
appeared  to  me  however  on  reviewing  the  whole  eon- 
troverfy  that  neither  lide  was  wholly  right.  I  ac- 
cordingly undertook  a  negociation  between  the  con- 
tending chym.ifts,  and  have  forwarded  the  plan  to 
London  for  the  coniideration  of  the  philofophical 
world  there.  I  have  fent  aifo  a  copy  of  it  to  Dr. 
Prieilley,  and  have  received  his  anfvver.  The  main 
alteration  here,  confifts  in  expunging  hydrogeiie 
from  the  nomenclature,  and  fabllituting  phlogijhn  in 
its  (lead.  In  doing  this,  I  flatter  myfelf,  you  will 
find,  when  the  projedi:  fiiali  be  examined  by  you, 
that  it  contemplates  a  fyflem  of  reconcilement  and 
harmony  between  the  parties. 

Some  very  coftly  and  decifive  experiments  on  flrcet 
manure,  by  mem.bers  of  this  fociety,  ihev^^  at  once 
their  agricultural  fpirit,  and  the  prodigious  effeds 
that  a  colledion  of  fubftances  is  capable  of  working. 
The  crops  of  Indian  corn  raifed  by  Meifrs.  Stevens 
and  Ludlow,  will  be  long  remembered  by  thofe  who 
are  anxious  to  form  a  juit  eftimate  of  the  operation 
of  manures. 

On  economical  details,  particularly  as  refpeds  the 
faving  o'i  jood  and  fuel,,  the  eilays  of  Count  Rumford 
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furpt^fs  every  thing  of  the  kind  that  has  come  to  my 
knowledge.  His  uncommon  lalents  aided  by  un- 
common opportunities  have  allowed  him  to  deduce 
found  principles  from  experiments  conduded  upon 
a  vaft  fcale.  He  has  proceeded  a  great  way  towards 
reducing  cookery  from  a  fervile  art  to  a  regular  fci- 
ence.  All  managers  of  public  work-houfes,  prifons, 
alms-houfes  and  hofpitals,  might  make  important 
faving  by  attending  to  the  directions  contained  in  this 
invaluable  performance.  A  copy,  which  I  received 
from  England,  is  at  the  fervice  of  the  members. 

A  bundle  of  papers  read  from  time  to  time  before 
the  fociety  is  now  in  my  hands.  Some  of  the  fub- 
jecTis  are  interefting,  and  the  v;riters  have  treated 
them  with  abihty.  I  fubmit  to  your  confideration, 
the  propriety  of  making  them  public,  as  w^ell  as  the 
time  and  m.anner.  It  is  a  pity  they  fliould  have  re- 
Hiained  io  long  folded  up  in  the  fecretary's  deil<:. 

The  models  and  machines  which  belong  to  you 
have  not  been  difperfed  or  lofl  by  reafon  of  the  tem- 
porary fufpeniion  of  your  meetings.  They  have  been 
moved  from  the  place  where  the  fociety *s  meetings 
were  formerly  held  in  the  city  of  New- York,  to  a 
place  where  they  may  be  fubfervient  to  the  purpo- 
les  of  public  inllruciion.  They  are  now  in  the  keeping 
of  the  profeiTor  of  mathematics  in  Columbia  college* 

The  parcel  of  feeds,  partly  of  ornamental  and 
partly  of  ufeful  plants,  received  from  Mr.  Thouin, 
the  keeper  of  the  national  garden  at  Paris,  has  been 
diftributed  am.ong  the  members  ;  and  it  is  for  you 
to  caufe  inquiry  to  be  made  concerning  the  fuccefs 
of  their  cultivation. 

A  colledtion  of  plants  in  pots  and  boxes  of  earth, 
received  from  the  fociety  of  Cape  Francois,  re-alTo- 
ciated  iince  the  difaflers  which  have  fo  cruelly  afflic- 
ted the  ifxand  of  St.  Domingo,  have  been  put  into 
the  hands  of  cur  prefident,  for  rearing  and  preferv^s- 
tion  in  his  green-houfe.  He  will  give  you  the  ne- 
cefiary  information  of  their  thrifcinefs  or  dechne. 
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It  Pxiay  not  be  amifs  to  mention  to  you  that  fome 
young  cinnamon  and  pepper  trees  have  been  received 
by  a  mcmoerof  the  fociety. 

It  is  to  be  regretted  that  the  efforts  of  the  fociety 
to  eftabhih  a  botanical  and  experimental  farm,  have 
hitherto  been  unfuccefsful.  Your  very  narrow  funds 
have  been  wholly  inadequate  to  the  purpofe  of  ef- 
tablilhing  fo  elegant  and  ufeful  an  inllitution.  While 
foreign  lovereigns  vie  with  each  other  for  obtaining 
the  native  prodadlions  of  our  land,  and  make  ap- 
propriations of  coniiderable  fums  of  m.oney  for  the 
fiipport  of  botanical  gardens ;  among  us,  the  incuri- 
ous or  negleclful  temper  of  our  country  pafTes  them 
by  as  things  of  no  moment. 

But  neceffity  Vv'ill  ere  long  compel  a  part  at  lead 
of  our  fellow-citizens  to  the  cultivation  of  foreft  as 
well  as  of  fruit  trees.  Axes  and  fire  have  already 
to  a  wide  extent  bared  the  land  of  its  old  and  Uate- 
ly  growth  of  wood.  The  increafing  price  of  fuel 
and  timber  is  an  alarming  prelude  of  greater  fear- 
city  to  come.  The  incloling  of  wood-land,  and  the 
planting  of  trees,  would  be  of  unfpeakable  advan- 
tage to  the  country,  and  tend  mightily  to  the  com- 
fort of  future  generations. 

Meteorological  journals  regularly  kept  in  New^- 
York,  in  Dutchefs  county,  and  in  Albany,  w'ill,  if 
continued  with  perfeverance,  give  you  in  procefs  of 
time,  the  data  to  form  a  correcl  judgmeiit  of  the 
climate  of  our  ftate  and  country,  with  all  the  advan- 
tages to  be  derived  fiom  collections  of  fuch  facts  as 
thefe  regifters  are  capable  of  affording. 

Gentlemen  of  the  Senate  and  AJfemhJy, 

By  the  ad:  of  incorporation  the  members  of  both 
houfes  of  the  legiflature  are  declared  to  be  honorary 
members  of  the  agricultural  fociety.  Under  legif- 
lative  patronage  has  a  large  part  of  the  inveftiga- 
tions,  wijoivj  refults  have  been  laid  before  you,  btren 
f,— ^rtcri^and  carried  on. 
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If  the  exertions  of  the  individuals  who  have  toil- 
ed to  promote  the  interefls  of  pradical  fcience  and 
public  utility,  fecm  to  you  worthy  of  countenance, 
it  is  almoft  fuperfiuous  to  add  that  a  fmall  addition 
to  their  funds,  would  enable  them  the  better  to  pro- 
ceed in  their  labors. 

Gentlemen  of  the  Legijlature  and  of  the  Society^ 

When  wx  contemplate  the  natural  productions 
and  advantages  of  our  country,  we  muft  be  deeply 
imprefled  with  a  fenfe  of  the  liberal  provifion  which 
Divine  Providence  has  afforded  of"  the  means  of  do- 
meflic  refource  and  independence.  If  we  are  wife, 
we  fhall  appreciate  the  value  and  amount  of  the 
good  things  with  Vvhich  our  land  is  thus  bountifully 
fupplied,  and  feek,  what  with  well  applied  induftry 
we  fnail  be  certain  of  finding,  our  true  happiness 
AT  HOME  ;  and  under  the  protedion  of  a  free  and 
reprefentative  government,  while  we  progrefs  in 
manufactures  and  commerce,  be  forever  mindful  of 
the  truth,  that  thefe,  though  the  contrary  has  often 
been  believed  and  taught,  are  not  the  inijirejfes,  but 
the  HANDMAIDS  of  agriculture. 


Experiment?  and  Ohfervations  on  the  Culture  of  White 
I'horn  for  Hedges,  By  Jonathan  N.  Havens,  Efq. 

ALMOST  every  part  of  the  territory  of  the  Unit- 
ed States  was  fo  completely  covered  with  fo- 
reil,  when  the  inhabitants  of  Europe  or  their  de- 
fcendants,  firft  began  to  make  fettiements  in  it,  that 
timber  Vv^as  by  far  the  cheapefl  and  mod  convenient 
material  that  could  be  made  ufe  of  for  fences  ;  but 
as  the  country  has  increafed  in  population,  almoft 
every  circumflance  has  confpired  to  diminilh  that 
quantity  of  wood  which  was  referved  when  it  was 
firfl  fettled  :  for  as  the  people  have  multiplied,  the 
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landed  efiates  have  been  continuallj  fabdivided  ; 
and  this  has  made  it  neceffary  to  maintain  a  greater 
number  of  fences,  and  to  confame  a  greater  quanti- 
ty of  fuel,  and  to  erect  and  keep  in  repair  a  greater 
number  of  v;oodcn  buildings  than  were  formeriy  ne- 
ceflary  ;  and  as  eftaies  have  been  fubdivided,  it  has 
continually  happened  that  individuals  would  have 
too  much  wood,  although  the  neighboihood,  town 
or  place  would  have  too  little  ;  and  this  hab  induced 
thofe  who  were  holders  of  the  wood-land  to  cut  off 
the  greater  part  of  it  and  fell  it,  and  improve  the 
land  in  fome  other  way.    After  the  lands  that  had 
been  tilled  for  fome  time,  had  become  exhaufted,  by 
continually  ploughing  more  land  than  it  was  poffible 
to  manure,  the  temptation  w^as  exceeding  great  to 
clear  a  little  new  land  to  improve  in  the  fame  way. 
And  as  the  lands  hav^e  become  more  fubdivided,  the 
difficulty  of  procuring  a  fufficient  maintenance  from 
a  fmall  quantity  of  land,  has  always  induced  individ- 
uals to  fell  their  wood,  in  order  to  fupply  their  im. me- 
diate wants.    And  the  facility  Vvith  which  land  in 
this  country  has  always  paffed  from  one  man  to  ano- 
ther by  purchafe,  has  contributed  not  a  little  to  the 
deftrudion  of  wood  ;  becaufe  it  would  frequently 
happen  that  the  purchafers  would  have  no  other 
means  of  paying  for  the  land,  than  by  cutting  oiff 
the  wood  and  felling  it.    But  what  has  contributed 
ftill  more  to  the  deihudion  of  wood  in  every  part  of 
the  country  which  is  near  any  navigable  water,  has 
been  the  great  and  increaling  demand  for  it  in  the 
cities  of  New- York  and  Philadelphia,  and  in  many 
of  the  towns  in  their  vicinity,  where  it  has  been 
wanted  not  only  for  fuel,  but  for  burning  bricks,  and 
fur n idling  other  m.aterials  for  building.    And  this 
inciealing demand  will  probably  continue  to  diminiili 
the  quantity  of  wood  in  the  country,  until  the  price 
of  it  there,  fhall  be  equal  to  the  price  of  it  in  thefe 
cities,  or  until  it  fliall  become  cheaper  to  fupply  thefe 
large  cities  with  coal  ;  and  as  this  cannot  be  done, 
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except  at  a  great  expence,  and  as  an  increafe  in  the 
price  of  wood  will  always  increafe  the  inducement 
to  fell  it,  the  profpedl  leems  to  be,  that  the  quantity 
of  wood  in  the  country  muft  every  where  diminiih 
^  with  an  accelerating  velocity.    It  is  true  that  this 
diminution  of  wood  has  caufed  fome  attention  to  be 
paid  to  its  prefervation  and  growth  ;  but  generally 
fpeaking,  the  fame  caufes  that  have  almoft  every 
where  occafioned  its  diminution,  have  been  equally 
eifedual  to  prevent  its  increafe.    The  preference  of 
an  immediate  private  profit  to  a  remote  advantage 
of  a  more  public  nature,  feems  every  where  to  have 
been  the  primary  caufe  that  has  produced  thefe  ef- 
feds.    The  inconveniences  arifing  from  the  increaf- 
ing  fcarcity  of  every  kind  of  wood  fuitable  for  fuel 
or  for  timber,  have  not  been  fo  feverely  felt  in  thofe 
parts  of  the  country  where  recourfe  could  be  conven- 
iently had  to  ftone  to  make  wall,  as  has  been  the  cafe 
in  many  parts  of  New-England  ;  but  in  other  parts, 
as  com.mon  timber  has  grown  fcarce,  the  farmers  have 
been  reduced  to  the  neceffity  of  procuring  chefnut 
rails,  at  a  great  expence,  which  in  many  places  has 
been  m.uch  enhanced  by  the  neceffity  of  tranfporr- 
ing  them  from  diflant  places ;   and  although  this 
kind  of  timber  will  lail  a  great  length  of  time,  yet 
the  increafiUg  demand  for  it,  combined  with  the  other 
caufes  before  mentioned,  mufc  neceffarily  m^ake  the 
quantity  of  it  diminifli  as  fad  as  that  of  any  other 
kind  of  w^ood  ;  and  the  fame  thing  may  be  obferved 
with  refpecl"  to  any  attempts  that  m.ay  have  been 
made  to  introduce  the  ufe  of  cedar,  or  any  other  kind  of 
lading  w^ood.  Thefe  general  obfervationsrefpeding  the 
1  n  c  re  3  ling  fcarcity  of  wood,  might  naturally  lead  us  to 
a  confidera'ion  of  the  mofi:  eifedual  means  to  preferve 
it,  and  to  promote  its  growth  ;  but  they  have  been 
now  brought  into  view,  principally  w^ith  an  intent 
to  fhew,  that  it  muft  be  a  matter  of  the  greated  im- 
portance to  the  agricultural  intereft  of  the  country, 
to  turn  its  attention  as  fpeedily  as  pgffible  to  the 
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cultivation  of  all  thofe  kinds  of  trees,  or  Ihrubs, 
which  have  been  generally  efteeraed  mod  fuitable 
for  a  hedge.  There  is  no  doubt  but  that  almoft  every 
kind  of  tree  might  be  made  to  anfwer,  in  a  greater 
or  lefs  degiee,  the  purpofe  of  making  a  hedge,  were 
it  not  that  in  the  winter  time  and  in  the  fpring  of 
the  year,  when  the  twigs  firit  flioot  out  and  are  ten- 
der, they  are  liable  to  be  bitten  and  deftroyed  by 
cattle  ;  the  qualities  therefore,  mofl;  eflentiaily  ne- 
ceiTary  in  a  tree  to  make  it  valuable  for  a  hedge, 
appear  to  be,  either  that  it  fnould  be  well  defended 
by  fonie  kind  of  thorns,  or  of  a  tafie  difagreeable  to 
cattle.  There  are  beiides  thefe,  other  qualities  of 
nearly  equal  importance  ;  fuch  as  that  it  fliould  be 
of  a  durable  nature  ;  of  a  quick  growth  ;  not  ape 
to  be  injured  by  infecls  ;  eaiily  propagated  ;  not 
difficult  to  grow  on  account  of  the  qualities  and 
ilrength  of  the  foil  ;  and  inclining  naturally  to  grow 
like  a  bulb,  or  to  grow  well  after  it  has  been  cut  off 
or  lopped.  It  is  improbable  that  we  fliall  ever  find 
any  kind  of  tree  that  has  all  thefe  qualities,  we  ought, 
therefore,  to  make  choice  of  thofe  which  have  the 
moif  important  of  them  ;  and  among  all  the  various 

*  kinds  of  trees  "which  have  been  ufed  or  thought  of 
for  a  hedge,  1  believe  none  has  been  more  generally 
approved  of  than  the  white  thorn,  or  hawthorn,  as 
it  has  been  ufually  termed  by  the  wriiers  on  agricul- 
ture. There  are  three  fpecies  of  the  white  thorn 
growing  in  this  country  ;  two  of  thefe  are  natives  of 
the  country,  and  the  otiier  has  been  imported,  as  I 
believe,  from  Great  Britain,  and  is  the  fort  which 
has  always  been  fo  much  approved  of  there  for  ma- 
king the  beft  kind  of  hedge  ;  and  excepting  thefe 
three,  I  have  not  feen  any  other  fpecies  of  this  thorn 
growing  in  any  part  of  the  country.  Thefe  three  forts 
of  thorn  may  be  very  ealily  difiinguifned  from  each 

'  other  by  their  leaves  ;  the  Britilh  has  a  fmall  leaf 
v;hich  is  very  much  indented  ;  and  the  leaves  of  the 
other  two  forts  are  verv  little  indented,  bat  the  one 
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has  a  rniich  larger  and  broader  leaf  than  the  ether  : 
thefe  two  latter  forts  I  ihall  now  diftinguiHi  by  the 
names  of  the  broad- leaved  and  the  narrow-leaved 
white  thorn.  The  Bririfli  bears  a  fmall  haw  with 
QvAy  a  lingle  feed  in  it,  and  its  thorns  are  fhorter  and 
net  fo  vilible  as  thofe  of  the  other  two  forts,  they 
being  more  covered  with  the  leaves,  and,  as  I  think^ 
not  fo  many  in  number,  as  thofe  on  the  narrow 
leaved  fort  ;  and  when  not  prevented  by  being  cut 
or  pruned,  or  by  being  crowded  in  a  hedge,  or  by 
other  trees,  it  will  alTume  the  lhape  of  a  fmall  pear 
tfee  ;  and  in  a  good  foil  will  grow  until  it  is  about 
eighteen  or  twenty  feet  high.  The  broad-leaved 
fort  bears  a  larger  haw  than  either  of  the  others, 
with  four  feeds  in  it,  generally,  but  fometimes  with 
only  three,  and  in  a  few  inftances  with  not  more 
than  two  ;  its  thorns  are  longer  and  more  eallly  feen 
than  the  Britilh,  but,  I  think,  not  more  numerous  : 
and  in  a  good  foil,  with  other  circumilances  equally 
favorable,  it  will  grow  much  larger  and  higher  than 
either  of  the  other  two  forts.  The  narrow-leaved 
fort  bears  a  fmall  haw  like  the  BritiHi,  with  only  a 
iinrle  feed  in  it  ;  its  thorns  are  numerous,  long, 
black  and  very  confpicuous  ;  it  feems  naturally  in- 
clined to  grow  more  like  a  buih  than  either  of  the 
others,  and  its  branches  are  frequently  large  in  pro- 
portion to  its  iize,  and  grow  out  horizontally  not  far 
from  the  ground. 

It  is  diliicult  to  pronounce  with  certainty,  con- 
cerning  the  comparative  merits  of  thefe  three  fpe- 
cies  of  thorn,  when  ufed  for  the  purpofe  of  making 
hedges,  becaufe  fo  little  has  been  as  yet  learned 
concerning  their  growth  and  culture  by  experience  ; 
but  from  every  appearance,  I  think  the  narrow- 
leaved  white  thorn  ought  to  be  conlidered  as  fupe- 
rior  to  either  of  the  others,  when  applied  for  that 
purpofa  ;  its  natural  growth  teems  to  be  more  fa- 
vorable, and  its  numerous  long  black  thorns  appear 
to  render  it  lefs  liable  to  be  injured  by  cattle  whea 


On  the  Culture  of  the  V/hite  Thor?!.  2IQ 


it  is  young  ;  and  I  prefame  that  under  the  fame  clr- 
cumllances  its  growth  will  be  as  quick  as  either  of 
the  other  forts  ;  but  at  the  fame  time  there  can  be 
no  doubt,  but  that  the  other  fjrts,  when  properly 
attended  to,  will  very  well  anfwer  the  purpofe.  I 
believe  that  more  frequent  attempts  would  have 
been  heretofore  made  to  plant  hedges  of  the  Ameri- 
can white  thorn,  had  it  not  been  very  fcarce,  and 
difficult  to  be  procured  in  fuch  numbers  as  to  make 
it  worth  v/hile  to  fet  them  out  for  a  hedge  :  the  on- 
ly method  of  procuring  them  has  been  to  tranfplant 
thofe  which  are  growing  wild  in  the  fields  or  woods, 
and  which  are  generally  very  few  in  number,  and  a 
great  proportion  of  thefe  too  large  or  too  old,  or 
otherwife  unfit  to  be  removed,  it  does  not  appear 
that  the  white  thorn  will  ever  grow  from  the  flips, 
and  the  grand  difficulty,  with  refpect  to  tlie  fpeedy 
propagation  of  thcfe  two  fpecies  of  it  which  are  na- 
tives of  this  country,  has  heretofore  confifted  in 
making  the  feeds  come  up  ;  for  after  they  have  once 
fprouted,  it  does  not  appear  that  there  is  any  pecu- 
liar difficulty  m  their  growth,  mere  than  in  that  of 
other  trees.  Repeated  attempts  have  in  times  pail 
been  made  in  various  parts  of  the  country,  to  make 
the  feeds  come  up,  by  planting  them  in  various 
manners,  but  without  fuccefs  ;  and  as  the  tree  does 
not  appear  to  come  up  of  itfeif  in  its  natural  fiate, 
except  when  the  haw  has  been  eaten  by  a  bird,  or 
fome  other  animal,  and  afterwards  dropt  in  their 
dung,  an  opinion  has  prevailed  that  they  never 
would  come  up,  unlefs  they  firft  underwent  fome 
peculiar  kind  of  fermentation,  or  were  operated  up- 
on in  fome  peculiar  manner,  by  pafiing  through  the 
body  of  a  bird,  or  fome  other  animal  ;  and  in  pur- 
fuance  of  this  idea,  attempts  have  been  made  to 
make  them  come  up  by  giving  the  haws  to  horfcs 
with  their  oats,  and  afterwards  planting  the  feeds 
which  would  be  in  their  dung  ;  but  thefe  attempts 
have  not  proved  fuccefsful.    From  thefe  unfy.ccefs- 
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ful  experiments  it  ^vas  naturally  inferred,  that  per- 
haps there  was  a  ditTtrcnce  in  aniinals  in  that  rel'pecl, 
and  that  it  might  be  neceilary  for  the  feed  to  pals 
through  the  body  of  a  bird,  before  it  would  fprout. 
When  once  the  opinion  came,  by  thefe  means  to  be 
€llabhlhed,  th.it  it  was  neceilary  fur  the  feed  to  pais 
through  the  body  of  fome  animal  before  it  would 
fprouT,  and  that  very  probably  there  was  a  difference 
in  animals  in  that  refpecl.  it  feemed  to  pieclude  all 
further  inquiry  on  the  fubjecl.  But  nctwirhitanding 
thefe  unfucceAful  attempts,  the  opinion  always  ap- 
peared to  me  very  improbable,  that  nature  had  pro- 
vided no  other  method  than  this  for  the  propagation 
of  the  American  white  thorn  ;  when  it  appeared,  as 
well  from  writers  on  agriculture,  as  from  the  infor- 
mation of  perfons  who  had  refided  in  England,  and 
Avho  were  well  informed  on  the  fubjedl,  that  there 
was  no  peculiar  or  remarkable  difficulty  in  cultiva- 
ting the  Britiih  white  thorn  in  that  country  ;  and 
that  it  was  only  necefiary  to  gather  the  haws  as  foon 
as  they  became  ripe  in  the  fall  of  the  year,  and  bu- 
ry them  in  the  ground  below  the  froli,  and  let  them 
remain  there  until  the  fecond  fpring  after  they  were 
buried,  and  then  take  them  and  plant  them  in  a 
nurfery,  to  be  prepared  for  that  puipofe,  and  they 
would  come  up  v;ithout  any  difficulty  :  and  I  was 
alfo  fully  perfuadcd  that  this  prevailing  opinion  mud 
be  ill  founded,  from  a  confideration  of  the  defcrip- 
tions  that  are  given  of  the  white  thorn  by  botanical 
Avriters,  who  reprefent  it  as  a  kind  of  tree  whofe  feed 
will  not  com.e  up  until  the  fecond  year  after  it  is 
planted.  I  was  therefore  induced,  as  well  from  mo- 
tives of  curiofiry,  as  from  a  confideration  of  the 
great  importance  of  introducing  the  cultivation  of 
the  Vvhite  thorn  for  hedges,  to  enter  in  a  ccurfe  of 
experiments  relative  to  this  fubjed:  ;  and  to  engage 
fome  others  to  m?ke  experiments  of  a  limilar  nature  ; 
in  order,  if  pomble,  to  afcertain  whether  the  native 
V. iiite  thorn  of  America  might  not  be  cultivated  with 
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more  facility,  than  had  been  heretofore  imagined  ; 
and  wiiether  the  Britiih  white  thorn  would  not  grow- 
in  this  country  with  as  little  difficulty  as  it  does  in 
England.  The  refult  of  thefe  I  iliail  now  ccmmu* 
nicate  to  the  lociety. 

No.  I. 

In  April,  1792,  I  gathered,  from  both  the  forts  of 
the  American  white  thorn  before  defcribed,  a  num- 
ber of  haws  which  had  lain  on  the  ground  under  tlie 
trees,  expofed  to  the  froft  during  the  preceding  win- 
ter, and  cracked  the  feeds  contained  in  them  with 
great  care,  fo  as  not  to  injure  the  meat  or  chit  that 
is  contained  in  the  fheil  of  the  feed,  and  planted 
thefe  chits  in  the  richeli  garden  mould  that  could  be 
procured,  mixed  with  cow  dung.  None  of  thefe 
ever  came  up  in  that  fummer  or  the  fummer  after. 
It  appeared  from  repeated  examination,  that  they 
were  not  injured  by  any  kmd  of  infecl:,  or  prevented 
from  growing  by  any  extraneous  circumllance.  I 
cracked  the  feed  becaufe  the  fliell  is  fo  extremely 
hard,  and  has  fo  little  appearance  of  a  feam,  or  place 
of  feparation,  that  it  appears  almoft  impoffible  for 
the  chit  to  open  it  ;  and  I  thought  that  this  proba- 
bly might  be  the  reafon  why  it  had  always  been  fo 
difficult  a  matter  to  make  it  fprout.  in  cracking  the 
feeds  I  remarked  that  a  confiderabie  proportion  of 
thofe  of  the  broad-leaved  fort  were  folid  ;  tliat  is, 
deffitute  of  any  chit,  and  therefore  could  not  be  ex- 
pected ever  to  come  up.  From  this  experiment,  and 
from  the  general  obfervation  that  the  haws  that  fall 
from  the  tree  feldom  or  ever  come  up  round  it,  or 
near  it,  I  inferred,  that  the  feed  v/ould  nevcf  grow 
after  it  had  been  expofed  for  any  length  of  time  to 
the  froft  ;  and  this  inference  appeared  the  more  pro- 
bable from  a  confideration  of  the  manner  in  which  ix 
had  always  been  fuppofed  necelTary  to  manage,  with 
refpect  to  the  Britifli  white  thorn  ;  and  yet  it  feem- 
ed  difficult  to  affign  any  fatisfac'^ory  reafon  why  the 
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feed  which  grows  naturally  in  the  field,  and  is  fup^ 
poled  to  be  carried  by  birds,  fliould  not  Ihffer  the 
iame  injury  by  long  expofure  to  the  froft  and  bad 
weather,  as  the  feed  which  falls  from  the  tree  ;  un- 
]efs  the  opinion  were  to  be  admitted,  that,  in  pafiing 
through  the  body  of  the  bird,  the  feed  was  operated 
upon  111  fuch  a  manner  as  to  prevent  it. 

No.  2. 

In_my  next  experiment  I  determined  to  imitate 
nature  as  nearly  as  poilible,  confident  with  the  cau- 
tion that  appeared  to  be  necefi^ary  in  guarding  the 
feed  againfl:  the  bad  efl^eds  of  a  longexpofure  tofroft 
and  bad  weather  ;  and  therefore,  in  the  fall  of  the 
year  1792,  before  there  had  been  any  frofl:,  I  gathered 
about  four  quarts  of  haws,  one  half  of  which  were  of 
the  broad-leaved,  and  the  other  of  the  narrow-leav- 
ed while  thorn,  and  planted  them  in  the  following 
manner  :  having  prepared  a  fmall  bed  in  my  garden, 
by  boarding  it  at  the  fides  to  prevent  weeds  and  grafs 
from  fpreading  into  it,  and  with  a  partition  board 
acrcfs  the  middle  of  it,  I  laid  the  two  forts  of  haws 
feparately  in  each  divifion  of  the  bed,  about  an  inch 
from  each  other,  and  then  put  over  them  a  layer  of 
hen  dung  about  an  inch  thick,  and  over  this  a  layer 
of  fine  garden  mould  of  nearly  the  fame  thicknefs. 
They  continued  in  this  Hate  until  the  next  fpring  : 
I  then  took  them  up  and  examined  them,  and  found 
that  they  had  no  appearance  of  growing  in  that  fea- 
fon,  and  fearing  that  the  firength  of  the  hen  dung 
might  be  too  much  waflied  away  from  them  to  be  of 
any  advantage  in  making  them  fprout  in  the  enfuing 
year,  I.laid  them  down  with  a  frelh  layer  of  hen  dung 
and  fine  earth,  in  the  fame  manner  as  before.  They 
rem.ained  in  this  fiate  until  the  fpring  enfuing,  which 
was  in  the  year  1794,  and  then  about  a  quarter  part 
of  the  found  feeds,  as  nearly  as  I  could  efiimate, 
came  up  and  grew  very  well.  They  were  evidently 
planted  too  thick,  and  as  I  thought,  too  deep,  other- 
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wife  I  am  inclined  to  believe,  that  a  greater  propor- 
tion of  Lhem  would  have  come  up  and  grown.  By 
the  fall  of  that  year,  they  Vv'ere  generally  about  iix 
or  eight  inches  high,  and  I  thought  it  u^ouid  be  beft 
to  let  them  remain  in  the  bed  until  another  year. 
In  the  fall  of  the  year  1795,  the  greater  part  of 
them  had  grown  to  be  more  than  a  foot,  and  many 
more  than  eighteen  inches  high  ;  and  I  then  fet 
them  in  a  nurfery  in  rows  two  feet  apart,  and  at 
the  diilance  of  eigiiteen  inches  from  each  other  ; 
and  they  are  now*  more  than  two  feet  and  many 
of  them  more  than  three  feet  high.  From  this 
experiment  it  appeared  that  the  opinion  was  erro- 
neous v;hich  had  been  before  entertained,  that  it 
was  neceflary  for  the  feeds  to  pafs  through  the  body 
of  a  bird  or  fome  other  animal  before  they  would 
grow  ;  and  that  a  fufficient  number  of  them  might 
made  to  come  up  every  fpring,  after  the  fecond 
year,  by  planting  them  in  the  fall  of  every  year,  af- 
ter the  manner  which  had  beennpurfued  in  this  expe- 
riment ;  for  if  no  greater  proportion  than  one  quar- 
ter, or  one-iifth  of  the  feed  planted,  fnouid  ever 
come  up»  it  would  be  no  ferious  objection  againfl  the 
cultivation  of  the  thorn,  becaufe  the  tree  feidom  fails 
to  produce  haws  in  fo  great  a  plenty  as  to  make  it 
no  difiicuit  matter  to  procure  any  quantity  that  may 
be  neceflary. 

No.  3. 

At  the  fame  time  that  I  began  the  lad  experiment 
in  the  fall  of  the  year  1792,  a  gentleman  in  my 
neighbourhood  began  a  fimiiar  experiment  upon  the 
BritiHi  white  thorn,  in  order  to  afcertain  v/hether  ic 
would  not  grow  when  managed  after  the  Engliih 
manner.  He  gathered  about  half  a  bufhel  of  the 
haws  in  the  fall  of  the  year,  before  they  could  be  in- 
jured by  the  froil,  and  put  a  part  of  them  into  a  box, 
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and  placed  it  in  a  hole  dug  in  the  ground  for  that 
purpofe,  which  was  fufliciently  deep  for  the  box  to 
be  out  of  the  way  of  the  froil  when  the  hole  was  pro- 
perly covered.  The  remaining  part  he  put  into  the 
fame  hole  on  the  out-lide  of  the  box,  and  then  put 
a  board  and  a  heap  of  earth  over  the  hole  in  the  fame 
manner  as  potatoes  are  ufually  buried.  They  ap- 
peared, when  examined  in  the  fummer  following^ 
to  have  undergone  no  vifible  alteration  ;  and  in  the 
fpring  following,  which  was  in  the  year  1794,  they 
were  not  thought  of  until  fome  time  in  April,  and 
were  then  examined,  and  thofe  which  had  lain  out- 
fide  of  the  box,  and  were  of  confequence  moil  ex- 
pofed  to  the  wet,  had  already  grown  too  much  to  be 
of  any  ufe  ;  and  many  of  thofe  which  were  in  the 
box  had  begun  to  fprout.  They  were  then  taken 
up  and  planted  in  rows  that  were  about  a  fool  apart, 
and  great  numbers  of  them  came  up,  and  have  lince 
grown  as  well  as  thofe  which  had  been  planted  in 
hen  dung,  as  menljoned  in  the  laft  experiment. 
Erom  this  experiment  it  was  fufficiently  evident  that 
the  Britilb  white  thorn  might  be  propagated  in  this 
country  without  any  very  great  trouble  or  difficulty, 
and  probably  with  as  much  eafe  as  it  is  in  England. 
Whether  it  will  grow  as  well  and  be  as  durable  as 
the  native  white  thorn  of  the  country,  after  it  has 
been  fet  out  in  a  hedge,  can  only  be  determined  by 
a  full  and  fair  experiment,  to  be  made  upr)n  all  the 
difi'erent  foists  of  thorn  that  have  been  mentioned. 

No.  4. 

In  the  fall  of  the  year  1794,  the  fame  gentleman 
began  to  make  an  experiment  upon  the  native  white 
thorn  of  the  country,  and  gathered  a  quantity  of  haws 
from  the  broad-leaved  fort  of  w'hite  thorn  before  de- 
fcribed,  and  buried  them  in  the  ground  below  the 
fioft,  but  without  putting  them  into  a  box,  as  he  had 
done  before  with  refpect  to  the  Britifn  ;  and  laft 
fpring  they  wer^  taken  up  and  planted,  but  only  a 
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very  few  have  come  up.  At  the  fame  time  that  he 
iirll  buried  thefe,  he  alfo  began  a  fecond  experiment 
upon  the  haws  of  the  Britilh,  and  found  that  by 
keeping-  them  in  the  ground  until  the  fpring  of  the 
fecond  year,  they  w^ould  come  up  as  before. 

No.  5. 

December  i,  1794.  I  gathered  about  three  pecks 
of  the  haws  of  the  narrow-leaved  white  thorn,  and 
put  them  into  a  box  which  had  a  partition  in  the  mid- 
dle ;  the  one  part  1  filled  with  a  layer  of  the  haws 
and  a  thin  layer  of  hen  dung  alternately,  and  the 
other  with  alternate  layers  of  the  fame  fort  of  haws 
and  horfe  dung.  The  box  was  then  fet  in  a  hole 
dug  in  the  ground  for  that  purpofe,  and  which  was 
deep  enough  for  the  top  of  the  box  to  be  nearly  a 
foot  below  the  furface.  On  the  out-lide  of  the  box, 
at  one  end,  I  put  about  three  quarts  of  the  fame  fort 
of  haws,  and  at  the  other,  nearly  the  fame  quan- 
tity of  the  broad-leaved  fort,  without  any  dung  ap- 
plied to  either.  The  box  was  then  covered  with 
pieces  of  boards,  and  a  heap  tif  earth  thrown  over  the 
hole,  after  the  manner  in  which  potatoes  are  com- 
monly covered.  They  were  not  examined  until  the 
fummer  following,  and  then  they  appeared  not  to 
have  undergone  any  perceivable  alteration  ;  and  thofc 
which  were  in  the  box  appeared  to  be  in  a  lituatioa 
vviiSch  would  prevent  them  from  being  fufficientl7 
foaked  by  the  moifture  of  the  earth.  They  were  then 
covered  again  as  before,  and  remained  in  that  (late 
until  the  laft  fpring,  and  then  they  were  all  taken 
up,  and  planted  feparately  in  a  bed  prepared  for  that 
purpofe.  Only  a  very  few  of  thcfe  have  come  up 
this  fummer,  perhaps  not  many  more  than  one  in 
five  hundred  of  the  whole  number  of  feeds  that  were 
planted. 

Notwithflanding  the  ill  fuccefs  of  thcfe  tv/o  lad 
experiments,  I  do  not  think  that  the  id^^a  of  raihng 
the  American  white  thorn  by  burying  the  haws  ia 
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tlie  earth  until  the  fpring  of  the  fccond  year,  ought 
to  be  given  up  as  altogether  impradicable.  The 
havrs  in  this  latter  experiment  were  evidently  kept 
too  dry,  and  the  bed  in  which  they  were  planted  is  a 
dry  light  foil,  and  has  been  much  affeded  by  the 
drynefs  of  the  prefent  feafon  ;  and  in  the  former 
they  might  probably  have  been  affected  in  the  fame 
manner,  if  I  fhould  make  any  further  experiments 
on  thiy  fubjed,  it  is  my  intention  to  try  what  would 
be  the  efied  of  placing  the  haws  in  a  very  wet  litua- 
lion,  cr  where  they  would  be  frequently  foaked  with 
rain  watar.  The  fhell  of  the  feed  is  fo  extremely 
h.ard,  that  I  am  inclined  to  fufped  that  a  great  pro-^ 
portion  of  wet,  with  a  more  moderate  degree  of  heat, 
would  be  more  likely  to  make  them  fprout  than  a 
greater  degree  of  heat  in  a  fituation  that  is  more 
dry  ;  but  it  is  experience  alone  that  can  determine 
this  matter  with  any  degree  of  certainty.  But  if  this 
method  of  managing  them  fhould  altogether  fail,  it 
would  be  no  material  objedion  againft  railing  thefe 
two  forts  of  thorn,  provided  that  the  method  pointed 
out  in  experiment  No.  2,  fhould  generally  prove  fnc- 
cefsfui.  Several  peifons  within  the  fphere  of  my 
acquaintance,  as  I  have  been  informed,  after  hearing 
of  the  fuccefs  of  the  experiments  No.  2,  and  3,  began 
TO  make  fimilar  experiments  upon  the  American 
white  thorn,  by  burying  the  haws  in  the  ground,  after 
the  Englifh  manner  ;  and  it  was  my  intention  to 
have  communicated  the  refult  of  thefe  to  the  fcciety, 
but  I  have  not  been  fufficiendy  informed  of  the  par- 
ticulars concerning  them  to  communicate  any  thing 
at  prefent. 

1  cannot  conclude  thefe  obfervations  without  ma- 
kh^g  fome  reply  to  the  moft  material  objedions  that 
are  ufually  brought  againft  the  cultivation  of  the 
white  thorn  for  a  hedge,  independent  of  the  diflicuky 
of  making  the  feed  grow.  i.  It  is  faid  that  it  is  a 
tree  of  very  flow  growth  ;  that  therefore  it  mufl:  be 
a  very  long  time  before  a  hedge  of  it  will  grov/  large 
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enough  to  defend  itfelf,  and  to  be  of  any  ufe  ;  that 
in  the  mean  time  it  muft  require  a  great  deal  of  time 
and  attention  to  take  care  of  it,  as  well  as  a  very  ex- 
penlive  rail  fence  to  be  eredled  on  each  fide  of  it,  to 
prevent  it  from  being  deitroyed  by  cattle.  It  is  true 
that  it  is  a  tree  of  not  very  quick  grov^th  ;  but  I  am 
pretty  well  perfuaded  that  under  fimilar  circumftan- 
ces  it  will  grow  as  faft  as  an  apple-tree  ;  that  is,  it 
will  grow  to  its  ufual  fize  in  the  fame  time  that  an 
apple-tree  will  attain  to  its  full  growth,  fuppofing 
each  to  be  planted  in  a  foil  equally  favorable,  and  to 
have  a  fimilar  attention  paid  to  it.  But  it  is  found 
advantageous  to  cultivate  apple-trees  as  well  as  many 
other  forts  of  trees  which  may  require  a  longer  time 
to  grow  large  enough  to  be  valuable,  notwithftanding 
the  pronts  that  are  to  refult  may  be  diftant,  and  why 
may  not  this  be  the  cafe  with  lefpeci  to  thorn  ?  and 
befides  this,  if  the  objeclion  were  admitted  to  be 
valid,  it  muft  operate  for  ever  againft  the  cultivation 
of  this  or  any  other  kind  of  living  hedge  which  would 
require  any  confiderable  length  of  time  to  grow 
large  enough  to  be  valuable.  And  with  refped:  to 
the  expence  of  guarding  k  when  it  is  young,  the 
difficulty  might  be  in  a  great  meafure  obviated,  by 
fencing  it  only  on  one  fide,  or  fetting  it  by  a  fence 
that  muft  be  kept  in  repair,  and  depending  upon  a 
good  ditch  to  defend  it  on  the  other  fide  ;  and  by 
making  ufe  of  the  cheapeft  materials  for  the  fence, 
fuch  as  poles,  or  brufh,  or  the  like.  But  admitting 
that  the  expence  of  defending  it  with  a  wooden  fence 
fhould  be  very  confiderable,  it  only  proves  that  the 
cultivation  of  the  w^hite  thorn  ought  to  be  introduced 
as  foon  as  poflible,  before  the  prefent  fences  that  are 
now  ftanding  have  all  decayed,  and  the  wood  that  is 
now  in  the  country  is  all  gone,  or  become  too  fcarce 
to  be  procured.  It  is  true  that  if  any  other  tree  or 
fhrub  could  be  found,  whofe  grov/th  would  be  more 
quick  than  the  white  thorn,  and  which  in  other  re- 
fpcds  would  anfwer  equally  well,  it  ought  to  be  pre- 
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fered  ;  but  nofuch  tree  or  fiirub  hath  been  yet  found. 
The  prim  did  fome  years  ago  promife  fomething  of 
the  kind  ;  but  this  has  been  long  lince  dead,  and 
there  appears  no  probabihty  that  it  will  ever  flourifh 
again.  The  bhick  thorn  has  been  deflroyed  by  a 
worm  that  preys  upon  its  twigs,  and  is,  befides  this, 
much  inclined  to  fpread  into  the  land.  The  locuft 
is  loon  broken  through  and  devoured  by  cattle,  and 
in  many  places  is  deflroyed  by  a  worm  :  on  the  con- 
trary, the  white  thorn  is  never  very  materially  injured 
by  any  kindof  infecl,  is  effedually  protected  from  the 
attacks  of  every  kind  of  larger  animal  by  its  thorns,  and 
promifes  fully  to  compenfate  for  the  flo\tmefs  of  its 
growth,  and  the  trouble  of  railing  it,  by  its  greater 
durability.  And  it  may  be  remarked  generally,  that 
thofe  kinds  of  trees  or  Ihrubs,  which  would  bethought 
fuitable  for  a  hedge,  and  which  are  of  a  quick  growth, 
are  either  lefs  durable  in  proportion,  or  will  be  at- 
tended with  fome  other  inconvenience  which  will 
overbalance  that  advantage.  2.  It  is  objeded  that 
the  white  thorn  tree  will  not  grow  except  on  fome 
particular  kmds  of  foil,  and  that  it  requires  very  rich 
land.  There  is  no  doubt  but  that  white  thorn,  like 
all  other  ^rees,  will  ilourifli  beft  in  a  rich  light  foil, 
that  is  not  apt  to  be  hard  bound.  It  is  the  tough, 
hard  fward  that  fpreads  itfelf  over  the  furface  of  the 
ground  that  is  moil  detrimental  to  the  growth  of  trees. 
All  kinds  of  trees  will  derive  nearly  as  much  benefit 
from  being  hoed,  or  having  the  ground  kept  loofe 
around  them,  as  Indian  corn.  So  that  this  objedlion 
feems  rather  to  be  a  general  one,  againft  the  cultiva- 
tion of  all  kinds  of  living  hedges,  than  any  thing  par- 
ticularly appUcabie  to  white  thorn.  The  vv^eight  of 
it,  befides  this,  is  lefTened  by  the  confideration  that 
hedges  naturally  make  the  land  grow  richer 
around  them  by  collecting  fnow  and  other  matters 
of  a  fertilizings  nature  ;  but  admitting  the  weight  of 
the  objcclion  in  its  fullefl  force,  there  is  flill  little 
room  to  doubt  but  that  with  proper  pains  and  atten- 
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^lon  it  would  grow  very  well  on  fo  large  a  propor- 
tion of  the  foil  of  this  country,  as  mud  make  it  well 
■worth  the  attention  of  farmers  to  attempt  its  cultiva- 
tion. 3.  It  is  objecled  that  the  white  thorn  hedge 
'grows  very  thin,  and  as  it  never  fpreads  from  the 
•root,  nor  do  any  of  the  haws  ever  come  up  in  the 
■hedge,  it  muH:  grow  thinner  as  it  grows  older,  and 
foon  become  of  little  ufe.  It  is  true  that  the  greater 
part  of  the  white  thorn  hedges  that  have  been  here- 
tofore fet  out,  have  now  become  too  thin  and  open 
in  many  places  ;  but  one  principal  reafon  why  they 
have  become  fo,  has  been,  becaufe  they  were  origin- 
ally fet  out  too  thin  ;  the  great  fcarcity  of  the  thorn 
tree  made  it  necelTary  to  fet  them  in  that  manner, 
and  afterwards  to  depend  upon  lopping  the  trees  to 
thicken  the  hedge  ;  but  if  a  fufficient  number  can 
be  procured  by  raifing  them  in  nurferies,  then  a  dif- 
ferent pradice  may  be  adopted,  and  they  may  be 
fet  as  near  to  each  other  as  fliall  be  found  by  expe- 
rience to  to  be  moil  advantageous  ;  and  the  tops  of 
the  trees  may  be  cut  entirely  off  inftead  of  being 
lopped,  which  will  make  them  grow  more  thick  and 
bulhy  ;  and  this  is  the  manner  in  which  they  ought 
ever  to  be  managed.  But  if  the  edge  fnould,  not- 
withflanding,  be  too  thin  in  many  places,  it  is  faid 
that  the  eglantine,  or  fweet-brier,  or  wild  rofe^  as  it 
is  commonly  called,  may  be  ufed  to  great  advantage 
to  fill  up  fuch  vacancies  ;  and  it  is  alfo  faid,  that  it 
would  anfwer  a  mod  valuable  purpofe  to  fet  it  out  in 
the  hedge  along  with  the  young  thorn  ;  that  it  would 
help  to  thicken  the  hedge,  and  v/ould  ferve  to  pro- 
tect the  thorn  whilO:  it  was  grovv'ing,  and  would 
therefore  help  to  lelTen  the  expence  of  defending 
it  by  a  dead  fence.  The  eglantine  is  faid  alfo  to 
have  rhefe  advantages,  that  it  will  grow  on  a  foil  that 
is  light  and  thin,  and  that  it  may  be  eafily  propa- 
gated from  the  feed,  which  will  come  up  and  grow 
after  the  fecond  year  like  the  feed  of  the  white  thorn. 
4.  It  is  faid  by  way  of  objedion,  that  it  vvould  be 
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more  advantageous  to  raife  the  chefnut-tree  for  rails, 
than  to  raife  thorn  ;  and  that  the  wood  is  of  fo  du- 
rable a  nature,  that  a  chefnut  rail  will  grow  before 
another  of  the  fame  fize  will  decay.    I  believe  there 
is  no  doubt  but  that  a  new  chefnut  rail  put  into  a 
fence,  willlaft  until  another  of  the  fame  lize  will  grow, 
but  notvvithftanding  this,  we  do  not  find  people  more 
engaged  in  railing  chefnut  than  in  raifing  any  other 
kind  of  limber,  and  it  muft  be  becaufe  the  fame  diffi- 
culties occur  in  the  one  cafe  as  in  the  other  ;  a  quan- 
tity of  landmuftbe  fet  apart  for  that  purpofe,  and  n^uft 
be  fenced  for  a  great  number  of  years  before  any  profit 
can  be  derived  from  it  ;  and  people  will  generally 
prefer  the  immediate  profits  which  they  can  derive 
from  their  lands  by  cultivating  them  annually,  to  a 
much  greater  profit  which  is  not  to  be  received  until 
after  a  confiderable  length  of  time.    Thorn  muft 
therefore  have  this  advantage  over  chefnut,  that  I'c 
will  occupy  much  Icfs  ground  when  growing  in  a 
nurfery,  than  a  grove  of  chefnut-trees  that  would 
make  a  fence  of  the  fame  length  ;  and  when  grown 
into  a  hedge  would  defend  the  land  much  better 
againft  the  feverity  of  the  winter.    1  have  now  con- 
fidered  the  moil  material  objedions  that  I  have  ever 
heard  againft  the  introduclion  of  the  white  thorn  for 
hedges,  and  it  was  my  intention  to  have  fubjoined 
fome  remarks  on  the  advantages  of  cultivating  feve- 
ral  other  kinds  of  trees  for  the  fame  purpofe,  and  par- 
ticularly the  bulton-wood,  or  ball-tree,  as  it  is  called 
by  many,  but  I  have  found  that  this  would  lead  me 
into  a  difcuinon  of  too  great  length.    I  am  fully  fen- 
fible  that  on  a  fubjecl  of  this  nature,  much  is  to  be 
learned  from  experience,  and  that  many  projecls  for 
improvement,  which  promife  very  fair  at  firft,  will 
nor,  upon  trial,  prove  fo  advantageous  as  was  expe6l- 
ed  ;  but  this  confidcration  ought  not  to  deter  us 
from  making  any  attempt  where  there  may  be  a  rea- 
fcnable  profped  of  fuccefs ;  and  more  efpecially  if 
the  advantages  that  are  to  refult  are  great,  if  it  fliould 
prove  fucceisful. 


[  ] 

Observations  on  Manures. 
By  Ezra  L'Hommedieu,  Efcjuire. 

Read  in  March ^  ^795-  ^ 

SOME  time  ago  I  cojp.municated  to  the  fociety  a 
few  experiments  which  had  been  made  with  fifh 
manure  on  the  fea-coafts.  This  fource  of  manure  is 
now  become  very  conliderable,  and  anfvvers  every 
purpofe  which  w-as  expecled.  New  methods  are  now 
ufed  as  well  for  taking  the  fiih,  as  for  preparing  the 
land  by  this  manure  :  very /long  feines  are  made  ufe 
of,  and  ic  is  not  uncommon  to  fee  twenty  ox-cart 
loads  of  the  menhaden  or  mofbankers  taken  at  one 
draught.  When  the  ends  of  the  feine  are  drawn  to 
the  fiiore  and  the  fiih  crowded  clofe  together,  an  ox- 
cart is  drove  into  the  water  amongft  the  fiOi,  and 
two  or  three  hands  with  fcoop-nets,  foon  load  the 
cart,  which  is  drove  off,  and  another  is  drove  in  and 
filled  in  like  manner,  and  fo  one  after  another,  until 
the  whole  is  carried  away.  Inflead  of  making  a  com- 
pod  with  thofe  fifh,  it  is  now  very  common,  and  pre- 
fered  by  many,  to  cart  the  fifh  direclly  to  the  field 
you  propofe  to  fow  with  wheat,  where,  as  the  cart  is 
drove  along,  two  or  three  hands  are  continually 
throwing  out  the  fifh  on  the  ground,  fo  that  the  whole 
may  be  covered  with  fifh  at  about  eighteen  inches 
afunder;  thefefifli  foon  diifolve,  the  ground  is  plough- 
ed, well  harrowed,  and  fowed  early  with  wheat,  and 
produces  a  good  crop  although  the  land  be  poor.  It 
is  eafily  perceived  how  much  labour  is  faved  by  this 
praclice  :  in  making  a  compofi:  the  fifh  muft  be  cart- 
ed to  a  heap,  and  four  loads  of  dirt  at  leaft  ufed  to  one 
of  fifli  ;  when  the  heap  or  compofc  is  made,  it  mull 
be  carted  again  at  fowing  time,  laid  in  heaps  and 
then  fpread  on  the  ground.  There  can  be  no  doubt 
but  a  confiderable  lofs  is  fuftained  by  the  efrluvia  fiom 
the  fifh  when  they  are  fo  fpread  on  the  ground  ;  but 
this  lofs  is  fuppofed  not  fo  great  as  the  expence  of 
making  the  compofi  and  the  ibcond  cartin^,  Anoth- 
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er  objeclion  to  the  compoll  is,  that  it  is  with  great 
difiiculty  you  can  make  your  heap  of  compoil  fo  as 
to  be  equally  impregnated  with  the  putrefadion  of 
the  fifli  ;  and  the  manure  is  fo  ftrong  that  it  is  diffi- 
cult to  fpread  it  even,  in  a  fufficient  quantity  to  the 
quality  of  the  land.  LafI;  year  although  the  wheat 
was  fown  very  late,  many  farmers  in  the  fpring  were 
obliged  to  mow  their  fields  of  wheat,  where  they 
had  ufed  this  compoif,  to  fave  the  crop.  I  fpread 
this  compofl  on  a  piece  of  land  which  was  ploughed 
and  planted  with  Indian  corn,  and  on  the  twenty- 
fourth  day  of  Odober,  in  the  fame  year,  I  fovved 
the  fame  land  w^ith  wheat  ;  and  although  the  crop 
of  corn  was  large,  the  wheat  grew  too  high  and 
lodged,  which  hurt  the  crop  confiderably.  I  (hould 
not  have  fowed  this  wheat  till  about  the  tenth  of 
November,  were  it  not  for  the  infedl  commonly  cal- 
led the  lieiRan  fly,  I  fnould  not  advife  to  the  ma- 
nuring of  poor  land  very  high,  at  one  time,  for  a 
crop  of  wheat,  which  if  made  very  large  by  any 
manure,  will  be  fubjecl  to  many  cafualties  which 
fmaller  w-heat  Vv^ill  not  be  liable  to  ;  and  taking  one 
feafon  with  another,  I  believe  it  will  not  be  profita- 
ble to  manure  poor  land  at  one  time,  higher  than  to 
produce  twenty  bufnels  to  the  acre  ;  the  crops  will 
be  more  fure  at  about  fixteen  bufhels  :  much  wheat 
has  been  ioil  by  the  pradice  of  manuring  poor  lands 
too  high  at  one  time. 

In  many  parts  of  the  country  which  have  been 
long  improved,  and  exhaufled,  or  made  poor  by 
cropping,  there  appears  to  be  as  great  an  emulation 
amongft  farmers  in  procuring  manure,  as  we  obferve 
among  farmers  in  a  new  country  in  clearing  their 
lands.  He  that  pays  the  greateit  attention  to  ma- 
nure in  the  former  cafe,  as  he  v/ho  fubdues  or  clears 
the  moll  land  in  the  latter,  is  called  the  beft  farmer  : 
but  the  greatefl  difficulty  is  to  procure  a  fufiicient 
quantity  of  manure  for  the  annual  confumption  ne- 
ceffary  ibr  the  improveriierit  of  our  old  worn  out 
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farms.  The  manure  made  by  the  flock  of  cattle  on 
fuch  farms  is  very  inadequate  to  their  necelfities  ; 
therefore  it  is  of  great  importance  that  we  refort  to 
new  refources  for  manuring  our  poor  lands. 

I  have  lately  feen  the  praclice  of  digging  a  hole 
behind  the  kitchens  of  farm  houfes  at  the  dillance 
of  twenty  or  thirty  feet,  and  of  the  bignefs  of  about 
fifteen  or  feventeen  feet  in  diameter,  and  about  three 
feet  deep  in  the  middle  ;  this  hole  is  filled  with 
turf  or  dirt  from  the  iireet  or  fome  hollow  (the  rich- 
er the  turf  or  dirt  the  better)  and  from  the  fink  in 
the  kitchen,  all  the  dirty  and  difli  water  runs  into 
this  hole,  ail  thefoap-fuds  or  waters  in  which  cloaths 
have  been  wafhed  is  conveyed  to  this  hole,  all  the 
dirty  afhes,  lime,  chamber-lye,  or  any  thing  from 
the  houfe  which  has  a  tendency  to  make  manure  are 
thrown  on  this  dirt  ;  in  fliort  it  is  a  common  recep- 
tacle for  all  dirt  and  hlth  of  the  houfe.  In  the  fall 
of  the  year  the  contents  of  this  hole  are  carted  away, 
and  ufed  for  manure  in  railing  of  wheat.  The  hole 
is  immediately  filled  up  again  with  turf  or  dirt,  to 
be  prepared  for  another  year  :  fome  farmers  make 
twenty  tons  of  this  manure  in  one  year,  which  is 
more  than  is  made  by  a  fmall  ftock  of  cattle. 

During  the  late  war  great  encouragement  was  giv- 
en for  making  faltpetre  ;  the  dirt  taken  from  under 
houfes  and  barns  \X^as  ufed  for  tiiis  purpofe,  and  was 
found  to  be  a  good  manure  even  after  it  had  been 
leached,  if  laid  in  a  heap  under  cover  for  fome  time. 
Upon  this  principle  a  practice  has  been  adopted  by 
many  farmers  of  taking  all  the  loofe  dirt  from  un- 
der their  ftables,  cow-houfes  and  barns  at  the  feafon 
of  the  year  when  their  barns  are  empty,  and  cart- 
ing new  earth  to  fapply  the  place,  v/hich  by  being 
kept  under  cover  will  be  impregnated  with  nitre  and 
become  good  manure.  In  Itables  or  under  the  floors 
of  ftables,  by  the  addition  of  the  urine  from  the 
horfes  and  their  dung,  where  there  are  no  floors, 
this  earth  may  be  removed  in  this  manner,  ever/ 
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year  to  advantage  for  manure,  and  will  be  anotli- 
er  confiderable  addition  to  the  quantity  which  is 
wanted. 

I  find  that  peat  is  coming  into  ufe  as  a  manure  ;  it 
has  long  been  ufed  in  iingland  for  that  purpofe  :  I 
have  had  fonje  experience  of  it  rnyfelf,  and  find  it 
cinfwers  very  well.  Jt  is  to  be  found  in  molt  fwamps 
which  are  not  fubject  to  fprings,  and  may  be  known 
by  its  cutting  fmooth  not  unlike  to  butter  or  hog's 
fat  in  cold  weather.  It  is  generally  found  v/ithin 
twelve  or  eighteen  inches  from  the  furface,  and  may 
be  ealUy  known  by  drying  it  in  the  fun,  when  it 
will  burn  ;  it  is  now  ufed  for  fewel  in  fome  parts  of 
our  country  Vv  hei  e  wood  is  fcarce  and  dear.  It  is  of 
diiTerent  colours,  but  that  of  the  brown  is  the  bell, 
becaufe  it  makes  the  raoft  allies.  The  belt  way  of 
making  it  profitable  for  manure  is  to  dig  it  up  with 
fpades  and  cart  it  on  the  land  propofed  to  be  manur- 
ed, where  it  is  laid  in  long  heaps  in  different  parts  of 
the  field,  and  when  dry,  with  fome  brufh  or  refufe  wood 
is  fet  on  fire  :  it  will  burn  flowly  and  make  much 
allies,  and  will  not  readily  go  out  by  rain  •  if  it  is 
rnore  convenient  it  may  be  thrown  or  caft  on  the 
land  when  it  is  dug  up,  and  there  burnt  into  afhes^ 
which  v;ill  fave  much  expenfe  in  cart-ing.  Thofe 
afnes  are  ufed  in  the  fame  manner  as  wood  afhes, 
and  are  preferable.  Where  fwamps  have  taken  fire 
by  accident,  I  have  feen  great  quantities  of  thofe 
afhes  made  from  the  peat,  which  were  ufed  to  good 
purpofe  as  a  manure  ;  but  I  would  not  recommend 
letting  fire  to  a  fwamp  for  procuring  thofe  afiies,  as 
a  valuable  piece  of  ground  may  by  this  means  be 
deilroyed.  I  have  lately  feen  flack  burnt  broken 
bricks  carted  from  a  brickkiln  and  fpread  on  poor 
land,  the  owner  of  which  informed  me  that  this 
burnt  clay  was  a  good  manure  cfpecially  for  light 
land.  What  is  called  clay  aPoes  is  ufed  in  many 
parts  of  England  and  is  highly  efleemed  as  a  ma- 
nure.   In  many  parts  of  our  country  I  believe  it 
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will  be  the  cheapell  manure  that  can  be  procured. 
I  have  not  heard  of  any  experiments  being  made 
with  it  here,  except  the  one  1  have  mentioned. 

I  mean  to  try  it  this  year,  and  that  others  may 
inake  experiments  of  the  fame,  I  (liall  give  a  receipt 
which  1  have  lately  feen,  for  burning  the  clay. 
**  Dig  your  clay  with  a  fpade  in  fpits  of  ordinary 
bricks  ;  dig  two,  three,  eight,  ten  or  twenty  loads 
of  clay,  more  or  lefs  as  you  pleafe  ;  take  fmall  billets 
of  wood  or  faggots  of  bruih,  pile  it  up  in  the  form  of 
a  pyramid  or  fugar  loaf,  three  or  four  feet  high,  then 
take  thefe  fpits  of  clay,  after  they  are  dried  in  the 
fun,  furround  your  pile  of  wood  v^^ith  them,  laying 
them  clofe  on  the  wood,  and  laying  them  one  upon 
another  till  you  have  enclofed  the  pile  of  wood,  only 
leaving  a  hole  on  the  fide  to  put  in  the  fire,  and  an 
hole  on  the  top  to  make  a  draught  ;  then  furround 
again  with  fpits  of  clay  from  top  to  bottom  as  before, 
and  then  a  third  laying  in  the  fame  order,  then  kin- 
dle the  fire  :  when  it  is  well  gotten  on  lire,  Hop 
up  the  holes  with  clay,  the  innate  heat  will  fire  the 
clay  till  it  grows  fo  hot  that  you  may  put  on  wet 
clay  in  great  quantities  ;  but  you  muft  mind  not  to 
put  on  clay  fo  faft,  or  clay  it  fo  clofe  as  to  put  out 
your  fire,  for  if  you  do,  you  muil  begin  all  anew  : 
if  you  defire  to  burn  fo  much  cray  as  that  the  heap 
grows  fo  high  that  you  cannot  reach  to  lay  it  up, 
you  may  build  a  fiage  with  boards,  by  which  you 
^may  advance  to  as  great  a  height  as  you  pleafe. 
The  pile  muft  be  watched  day  and  night  till  it  is 
fully  burnt." 

The  difficulty  of  procuring  manure  in  fufficient 
quantities,  ought  to  learn  the  farmer  to  ufe  it  in  the 
mod  economical  manner  ;  much  of  his  manure  may 
be  faved  by  good  tilling.  Ground  w^ell  tilled  will 
not  take  half  the  manure  for  a  crop  as  ground  of  the 
fame  quality  prepared  in  the  ufual  way.  I  knew  a 
faraier  in  Suffolk  county  who  had  always  better  crops 
of  flax  man  his  neighbors,  upon  lands  not  fuperior  to 
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theirs,  being  afked  the  reafon,  he  anfwered,  it  was 
becaufe  he  always  harrowed  his  ground  three  times 
over,  after  it  was  harrowed  enough.  As  1  mention- 
ed harrowing  I  will  make  an  obfervation  which  may 
be  of  ufe,  which  is,  that  the  fader  your  harrow  goes 
over  the  ground,  the  better^  a  quick  Itroke  againft 
the  clogs  breaks  them  much  eafier  than  a  flow  mo- 
tion ;  harrowing  with  horfes  is  to  be  preferred  to 
liarrowing  with  oxen,  becaufe  they  move  quicker  : 
with  a  light  harrow  the  horles  may  go  on  a  trot, 
which  will  break  the  clods  much  finer  than  when 
they  go  on  a  Vv^alk.  This  I  have  feen  done  to  good 
purpofe.  There  can  be  no  doubt  but  pulverifing  the 
earth  in  moft  foils  anfwers  the  purpofe  of  manure  in  a 
conliderable  degree.  Mr.  TuU  who  was  an  ingen- 
ious writer  on  hufbandry,  carried  his  theory  fo  far  as 
to  fuppofe  that  the  divilion  of  earth  by  tillage  would 
anfwer  every  purpofe  of  manure,  and  that  dung  only 
feparates  the  parts  of  the  earth,  and  that  it  is  im- 
material whether  this  is  done  by  the  plough  or  other 
inilrument  of  hufbandry,  or  by  dung.  This  philofo- 
phy  fuppofes  that  dung  or  any  other  manure  only 
divides  the  earth,  and  fets  the  parts  at  a  fuitable  dif- 
tance,to  give  free  palTage  to  the  roots  of  plants,  and 
in  this  action  the  falts  in  dung  hath  much  the  fame 
operation  and  effed  as  emptyings  hath  on  dough,  it 
makes  it  rife,  that  is,  it  fets  the  parts  at  a  dillance,' 
and  it  is  immaterial  how  this  is  produced,  the  t^cd: 
is  the  fame.  Although  I  cannot  fubfcribe  to  this 
theory,  and  am  not  fatisfied  of  the  principles  of  ve- 
getation, yet  we  can  make  no  doubt  but  good  tillage 
is  very  eflential,  and  faves  much  labour  as  well  as  ex- 
pence  in  raifing  a  crop.  The  finer  the  parts  of  the 
earrh  are  made,  the  better,  this  we  conflantly  experi- 
ence in  our  gardens,  and  the  fame  advantage  would 
take  place  in  our  fields.  The  dews  abforbed  by  the 
earth,  when  made  fine  or  pulverifed,  and  the  nitre 
which  adheres  to  it,  add  greatly  to  vegetation.  Ic  is 
found  that  the  fine  dull  in  the  ft reets,  in  a  dry  time,  is 
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fo  impregnated  with  nitre,  that  it  will  make  fait  petre, 
and  a  farmer's  time  in  a  dry  feafon,  would  be  well 
employed  in  colleding  this  fine  daft  and  putting  it 
under  cover  till  he  fliould  wane  it  to  put  on  his 
wheat  ground.  Too  much  attention  cannot  be  givea 
to  prepare  a  field  for  a  crop  ;  the  finer  the  earth  is 
made,  (a  good  depth)  the  more  dews  and  falts  it  will 
receive  and  retain.  It  is  well  known  to  farmers, 
that  the  beft  tilled  lands,  or  thofe  lands  where  the 
parts  are  made  the  fineft,  bear  the  drought  much 
better  than  lands  poorly  tilled  ;  and  the  bell 
ploughed  and  hoed  Indian  corn,  always  bears  the 
drought  beft  :  the  reafon  is  evident,  it  is  beft  prepar- 
ed to  receive  and  retain  the  dews  and  falts  of  the  at- 
mofphere,  which  enrich  the  land  as  well  as  promote 
vegetation.  An  experiment  has  been  made  to  afcer- 
tain  the  difference  between  dew- water  and  rain-wa- 
ter, by  putting  an  equal  quantity  in  different  velfeis, 
and  fetting  them  in  the  fun  to  dry  away  ;  the  refuk 
was,  that  the  fedimentsor  fettlings  of  the  dew-water 
were  more  in  quantity,  blacker,  and  richer  than  that 
of  the  rain-water.  Some  lands  we  find  are  too  open 
and  loofe  ;  the  parts  are  too  far  feparated  for  much 
vegetation,  this  may  be  occafioned  by  continual  ma- 
nuring and  pulverifing  ;  on  Connedticut  river,  I  faw 
a  farmer  yarding  his  cattle  early  in  the  fpring,  in  his 
onion  garden,  and  afked  him  for  what  purpofe  they 
were  put  in  :  he  anfwered  to  tread  the  land,  and 
that  the  garden  would  not  produce  well  after  a  num- 
ber of  years,  unlefs  it  was  trod  ;  but  the  reafon  of 
it  he  did  not  know.  I  fiiall  only  mention  at  prefent 
one  more  refource  for  manure,  which  I  have  feen 
pradifed  to  great  advantage.  In  the  fpring  plough 
up  a  piece  of  ground  proportionally  large  to  the 
number  of  cows  and  other  cattle  you  propofe  to 
yard  during  the  fummer  :  let  it  be  long  and  narrow 
for  the  conveniency  of  ploughing,  this  being  fenced, 
yard  your  cattle  in  it  for  two  or  three  weeks,  then 
plough  up  the  whole  again,  and  continue  this  prac- 
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tice  till  the  time  of  fowing  wheat ;  then  cart  away 
all  the  dirt  as  deep  as  was  ploughed  on  your  wheat 
field,  and  fpread  and  harrow  it  in  with  the  wheat :  by 
this  means  you  get  ten  times  more  profit  than 
you  can  make  by  yarding  your  cattle  in  the  cow- 
yard,  or  on  unploughed  ground.  This  ploughed- 
ground,  being  made  mellow,  abforbs  the  ftale  and 
dung  of  the  cattle  ;  it  receives  and  retains  the  dews 
and  falts  of  the  atmofphere,  and  becomes  good  ma- 
nure for  wheat  :  thus  a  farmer  by  the  help  of  this 
dirt,  fo  improved,  with  the  dirt  which  he  may  take 
from  his  (tables,  cow-houfes,  and  oth^r  buildings, 
with  what  he  may  make  from  his  dung- hole,  which  I 
have  defcribed,  in  addition  to  what  is  made  by  his 
cattle  and  horfes  in  the  winter,  will  be  enabled  to 
add  greatly  to  the  improvement  and  productions  of 
his  farm,  alchouirh  his  fituation  will  not  admit  of  his 
being  benefitted  by  peat  or  clay  aPnes  or  other  ma- 
nures which  I  have  heretofore  mentioned,  and  can- 
not be  obtained  to  advantage,  except  by  thofe  v;ho 
live  near  the  fea  coafts,  fuch  as  fifli  manure,  fca 
weed,  Indian  (hells,  creek  mud,  &c. 

The  city  of  New- York  affords  great  quantities  of 
manure  from  aflies,  llreet  dirt,  flable  dung,  and  earth 
taken  from  under  old  buildings  ;  thefe  different 
kinds  of  manure  are  in  great  demand,  and  confe- 
quently  have  become  very  dear.  They  w^ill  how- 
ever be  pure  ha  fed  to  advantage  by  thofe  who  can 
attend  the  market,  and  others  who  can  tranfport 
them  by  water  at  no  great  diftance  from  the  city. 
Lail  fall  I  faw  in  Queens  county  ( about  eight  miles 
from  the  city)  in  a  farmer's  yard,  a  large  pile  of  ma- 
nure, and  found  that  it  was  brought  from  New- York, 
that  his  manure  coft  him  laft  year  two  hundred 
pounds,  and  that  he  had  not  much  above  one  hun- 
dred acres  of  land  ;  and  without  this  manure  he 
could  make  but  little  profit  of  his  farm.  This  is 
iifing  an  adive  capital  in  the  improvement  of  land, 
and  adding  to  ones'  real  eftate  by  laying  out  part  of 
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the  money  which  is  made  from  the  produce  every 
year  to  better  purpofe  than  putting  it  on  loan  or 
purchaiing  poor  land. 

It  is  Avorth  knowing,  that  fruit  trees,  manured  with 
fifli,  are  brought  forward  much  fader  than  thofe 
which  have  the  advantage  of  vegetable  manure.  It 
is  faid  that  the  growth  of  a  young  tree  manured 
with  fiih,  will  in  one  feafon  be  nearly  double  to  one 
manured  w^ith  yard  dung.  The  experiments  have 
chiefly  been  made  on  young  apple-trees,  and  it  is 
furpriflng  to  fee  the  diflference  between  animal  and 
vegetable  manure,  or  the  manure  made  by  the  pu- 
trefaclion  of  animals,  and  that  made  by  the  putre- 
fadion  of  vegetables.  I  hope  this  may  encourage 
the  railing  of  orchards,  which  is  too  much  negledled, 
and  will  be  a  comfortable  hearing  to  farmers  who 
live  in  parts  of  the  country  where  fiih  can  be  ob- 
tained. It  cannot  be  very  material  what  kind  of  fiih 
are  made  ufe  of  for  this  purpofe.  The  North  river 
and  mod  other  rivers  abound  with  fiili  called  the 
alewife,  or  with  the  herring,  which  may  be  ufed 
for  manuring  fruit  trees.  The  river  lhad  are  gene- 
rally in  too  great  demand  for  food,  to  be  ufed  for 
manure,  but  the  heads  and  inwards,  which  are  thrown 
away,  would  anfwer  the  purpofe  according  to  the 
quantity,  equal  if  not  fuperior  to  any  fifli  whatever. 


APPENDIX. 

Read  February  i^th,  1798. 

NOTWITHSTANDING  the  great  Improvements 
which  have  been  made  in  hufbandry  in  different 
parts  of  Europe  and  America,  it  is  far  from  being  af- 
certained  what  is  the  largefl:  quantity  of  produce 
which  may  be  raifed  from  a  given  quantity  of  land 
by  manure,  it  will  no  doubt  be  much  m.cre  than  from 
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the  mofl  fertile  land  in  its  natural  flate.  I  have 
heard  of  no  infi.ance  of  new  land  producing  more 
wheat  than  forty-two  bufliels  to  the  acre  :  in  Sutiblk 
county,  feme  years  ago  at  Huntington,  by  manure, 
fifty-two  bufhels  of  wheat  were  raifed  by  the  acre  ; 
lince  the  practice  in  that  county,  of  manuring  land 
by  fifli  has  been  in  ufe,  between  forty  and  fifty 
bufhels  of  wheat  from  one  acre,  is  not  an  uncommon 
crop  ;  and  by  a  late  accidental  experiment,  it  ap- 
pears, that  the  produdl  of  grain  from  an  acre,  will 
be  in  proportion  to  the  quantity  of  this  manure,  and 
fo  as  to  exceed  any  produdion  we  have  heard  of  in 
any  part  of  the  world.  A  farmer  in  the  town  of 
Riverhead,  in  Suffolk  county,  Mr.  Downs,  having 
four  thoufand  fifli  called  mofbanlcers,  or  menhaden, 
Itrewed  them,  about  the  firll  of  June,  on  twenty  rods 
of  ground,  being  a  poor,  gravelly,  dry  foil,  and  which, 
without  manure,  would  not  pay  for  the  tillage. 
Thefe  fifh  were  ploughed  under  a  fhallow  furrow  ; 
at  the  time  of  fowing,  about  the  laft  of  Septem- 
ber, the  ground  was  ploughed  up  again,  and  a  little 
deeper  :  by  harrowing,  the  putrid  fifh  were  well 
mixed  with  the  earth,  and  the  ground  fown  with 
rye  at  the  rate  of  about  one  bufhel  to  the  acre. 
The  ground  being  well  covered  in  the  fall,  the  rye 
was  not  injured  by  the  winter  :  in  the  fpring  the 
growth  was  remarkably  rapid  and  luxuriant,  till  it 
was  about  nine  inches  high,  when  his  neighbor's 
fneep  broke  into  the  inclofure  and  eat  it  all  off  clofe 
to  the  ground.  The  fence  was  mended  and  the  rye 
grew  again  and  much  thicker  than  before,  till  it 
got  about  fix  inches  high,  when  the  fame  fheep  broke 
in  agsin,  and  the  fecond  time  eat  it  clofe  to  the 
ground  :  it  was  then  fuppofed  the  crop  would  be 
loft,  but  it  grew  again  with  additional  thicknefs  and 
great  rapidity,  it  all  ftood  well,  the  ears  were  very 
long  and  full,  and  Mr.  Down's  affured  me  he  had 
fiXteen  bufliels  of  rye  from  this  twenty  rods  of 
ground.    This  produdion  was  lb  extraordinary,  that 
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although  I  could  have  no  reafon  to  doubt  tlie  afler- 
tion  ot^  Mr.  Downs,  I  conveifed  with  foiiie  of  his 
neighbors  on  the  fubjed,  who  had  feen  the  rye 
growing  at  different  times,  and  jull  before  harveft, 
they  made  no  doubt  of  the  fact,  and  obferved  the 
heads  and  thicknefs  of  the  rye  far  exceeded  any 
thing  they  had  feen  or  could  have  imagined. 

This  piece  of  land  was  manured  at  tlie  rate  of 
32,000  fifli  per  acre,  which  would  coft  including  the 
carting  from  the  lliore  where  they  were  taken  los. 
per  thoufand,  which  w^ouid  be  16I.  The  product 
would  be  128  buHiels,  which  at  that  time  was  worth 
85.  per  bufhel,  which  is  51I.  4s.  if  v/e  allow  3  dollars 
for  the  plowing,  gathermg  and  threQiing  the  grain 
per  acre,  with  the  ftravv%  which  will  be  fully  ade- 
quate to  the  labor,  there  will  remain  85  dollars  clear 
of  all  expence,  on  the  neat  proceed  of  one  acre  of 
lye  thus  manured  and  produdive  ;  and  Mr.  Down's 
profits  on  the  twenty  rods  of  rye  were  four  pounds 
five  fiiilhugs.  Mr.  Downs,  as  v^^ell  as  his  neighbors, 
were  of  opinion  that  unlefs  the  accidents  of  the  fiieep 
eating  off  the  rye  twice  had  happened,  the  whole 
would  have  been  lofi:,  by  reafon  of  its  falling  or  lodg- 
ing. If  this  opinion  be  right,  by  this  experiment 
we  are  taught  the  neceillty  of  cutoing  or  feeding  olT 
the  grain  on  lands  highly  manured,  in  order  to  pre- 
ferve  the  crop.  Perhaps  the  thicker  fuch  land  is 
fov.m  the  lefs  neceinty  there  will  be  for  cutting  or 
feeding,  as  there  will  be  more  original  ftrong  ftalk,'^. 
Moil  lands  in  this  country  of  the  fame  quality,  will 
bring  more  buQiels  of  v/heat  than  rye,  and  I  trult 
by  improvements  on  this  experiment,  which  Vv^as 
merely  accidental,  vre  may  foon  be  informed  of  a 
much  larger  quantity  of  wheat  being  raifed  on  an 
acre  than  hitherto  has  been  raifed  in  Europe  or  A- 
merica. 

It  was  expecfed  that  the  taking  of  thofefiili  in  fuch 
large  quantities  on  the  fea-coafts  for  manure,  would 
in  a  few  years  defi:roy  them,  but  hitherto  they  hare 
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increafed.  Tiiis  year  I  faw  250,000  taken  at  one 
draught,  which  mull  have  been  much  more  than  ico 
tons:  one  feine  near  me  caught  more  than  one  mil- 
lion the  laft  lealon,  which  leafon  lalls  about  one 
month.  Various  are  the  modes  of  manuring  the 
land  by  fifh  ;  thofe  that  are  taken  early  in  the  lea- 
fon are  by  fome  carted  on  the  land,  fpread  lightly 
and  plowed  under  the  furrow  for  raifing  Indian  corn; 
this  corn  is  taken  off  in  the  fall  and  the  land  plow^- 
cd  and  fowed  for  wheat  ;  by  this  mode  they  have 
two  good  crops  by  manuring  once.  The  fifti  that 
are  taken  later  are  now  generally  carted  and  fpread 
thinly  on  poor  land  and  plowed  under  ;  before  low- 
ing time  the  land  is  plowed  again,  and  this  procefsis 
row  conlidered  the  mofl  profitable,  as  it  faves  the 
time  and  labor  of  making  a  ccmpoil:,  and  carting  and 
fpreading  the  fame. 


Cn  the  Feeding  of  Hogs  to  Advantage^ 
By  Ezra  L'Hommedieu,  Efqiiire, 
Read  February  2%^  ^79^. 

THE  bufmefs  of  a  farmer  has  been  compared  to 
a  hoop  v.'hich  has  no  end  ;  it  is  certain  that 
there  is  no  bulinefs  which  requires  more  particular 
attention,  afpecially  to  minute  objects  :  every  thing 
muft  be  attended  to,  every  thing  muft  be  faved,  and 
every  bufinefs  done  in  feafon.  Farmers  in  general 
are  not  fond  of  trying  experiments,  and  are  more  at- 
tached to  their  old  cuftoms  than  people  of  other 
profeffions  :  this  may  arife  from  the  value  of  their 
labor  w^hich  they  cannot  fpare  from  other  avocations 
to  make  experiments,  and  from  a  fear  of  being  laughs 
ed  at  by  their  neighbors  if  they  fnould  not  be  fuc- 
cefsful.  The  befl:  w^ay  to  introduce  any  thing  new 
which  is  ufeful  among  farmeis,  is  to  give  them  occu- 
lar  dsmonftracion.    As  much  depends  on  faving  in 
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the  farming  bufinefs,  I  fhall  take  the  liberty  of  mak- 
ing fome  obfervations  on  the  favings  which  may  be 
made  by  the  feeding  of  fwine.  It  is  a  common  prac- 
tice for  people  in  this  ftate,  as  far  as  I  am  acquaint- 
ed, to  give  their  hogs  among  other  things  hard  corn, 
efpecially  when  they  are  fatting  ;  fome  have  their 
corn  ground,  fuppoling  they  make  a  faving  in  feed- 
ing with  meal  inftead  of  corn,  befides  paying  one- 
tenth  for  the  grinding.    A  little  obfervation  con- 
vinces one  that  it  mufl  be  a  great  lofs  to  feed  hogs 
on  hard  corn,  it  is  not  digefled,  and  a  confiderable 
portion  is  difcharged  with  the  dung.    To  avoid  this 
evil  I  have  been  in  the  pradice  of  foaking  all  my 
hard  corn  before  it  is  given  to  the  hogs ;  this  I  have 
feen  pradifed  in  Conne£ticut,  and  is  recommended 
by  Dr.  Elliot  of  that  ftate,  in  his  efTays  on  hufband^ 
ry.    By  the  experience  I  have  had  I  make  no  doubt 
but  more  than  one-tenth  part  of  the  corn  fed  to  hogs 
may  be  faved  by  this  mode  of  foa.king  :  it  is  difficult 
to  determine  what  the  faving  would  be  in  a  year 
throughout  this  ftate,  if  this  mode  of  feeding  with 
foaked  corn  was  univerfaily  pradifed,  becaufe  it  is 
difficult  to  fix  on  any  data  or  principles  by  v/hich 
we  can  determine  the  number  of  fwine  in  the  ftate. 
I  have  fuppofed  that  if  the  inhabitants  of  New-York, 
Albany  and  Hudfcn  were  fubtraded  from  the  whole 
number  in  the  ftate,  there  would  not  be  much  dif- 
ference between  the  number  of  people  and  the  num- 
ber of  fwine  :  I  fhall  take  up  this  principle,  as  I  can 
get  no  better  at  prefent,  and  make  our  calculation, 
Mr.  Morfe,  in  his  Gazetteer  publifiied  laft  year, 
makes  the  inhabitants  of  this  ftate  to  eonfift  of  at  lead 
600,000  ;  if  Vv'e  dedud  70,000  for  the  cities  of  New- 
York,  Albany  and  Hudfon,  there  will  remain  530,000 
which  we  fuppofe  is  nearly  equal  to  the  number  of 
hogs  in  the  ftate.    If  we  allow  thefe  hogs  to  eat  on 
an  average  tVvO  buftiels  of  corn  in  a  year,  which  I 
believe  is  a  fmall  calculation,  they  Vv'ill  confume 
J, 060,000  buftiels  ;  if  we  admit  that  the  oae-^tenti^b 


244 


On  the  Feeding  of  Hogs, 


part  or  nearly  three  quarts  to  the  bufliel,  which  is 
the  ufual  toll  for  grinding,  (by  which  many  farmers 
think  they  make  a  great  faving)  is  more  than  faved 
by  foaking  the  corn,  it  will  amount  in  one  year  to 
io6,cco  bufhels,  which  reckoned  at  4s.  per  bufliel, 
will  make  the  confiderable  fum  of  20,200).  As  we 
are  now  on  the  fubjed  of  feeding  hogs,  it  may  be  of 
life  to  obferve  that  iarmers  lofe  much  by  giving  frefli 
bran  to  hogs,  it  is  ealily  obferved  by  their  dung,  that 
this  bran  is  not  digefled.  Perhaps  the  ftomach  of  a 
hog  is  fuch  that  it  will  not  take  hold  of  a  fubflance 
fo  fiippery,  which  it  will  do  when  it  becomes  four  ; 
the  hog  then  digefts  nearly  the  whole.  A  hog  is 
partly  a  carnivorous  animal,  and  lives  as  well  on  ani- 
mal as  vegetable  food.  Near  the  fca-coafls  it  is  com- 
mon to  feed  them  with  difterent  kinds  of  fifli  :  the 
horfe-feet  are  the  bed,  efpecially  for  a  fovv  with  pigs, 
if  they  have  water  to  go  to  at  all  tim.es  thefe  hfli  ex- 
ceed any  other  food  to  m»ake  the  pigs  grow  and  to 
fupporr  the  fow.  Thefe  fifli  abound  in  eggs  in  the 
feafon  of  depohting  them  in  the  fand,  and  each  flie- 
one  will  have  nearly  a  quart,  thefe  mull  be  very  nu- 
tritious, independent  of  the  fifli  itfelf.  Other  fifli 
are  Very  good  for  hogs,  but  care  muft  be  taken  when 
the  hogs  are  fed  with  the  fifh  that  they  are  not  taint- 
ed, and  that  the  hogs  have  the  privilege  of  feeding 
on  grafs,  other  wife  the  pork  will  have  a  fifhy  talle. 
Hogs  do  very  well  on  white  or  red  clover,  or  fpear 
grafs,  with  little  or  no  other  food,  and  in  many  parts 
of  the  country  inclofures  are  made  folely  for  that 
purpofe  ;  but  when  lands  are  poor  and  manure  is 
much  wanted,  it  is  more  profitable  to  keep  them  up 
the  bigger  part  of  the  year  ;  the  manure  they  make, 
by  lods,  weeds,  ftraw  and  other  vegetables  being 
throvvn  into  the  pen,  will  more  than  pay  for  their 
keeping,  as  I  have  fome  years  ago  obferved  to  the 
fociety.  It  is  very  nccelfary  when  hogs  are  kept  up 
to  have  a  pofc  fet  in  tlie  middle  of  the  pen  that  they 
may  rub  themfelves  with  more  convenience  than 
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they  can  otherwife  do.  It  will  be  convenient  to  have 
two  or  three  veffels  or  cafks  for  the  foaking  of  corn 
to  feed  hogs,  fo  that  the  corn  may  be  fuiiiciently 
foaked  before  it  is  given  out  :  in  cold  weather  or  ia 
winter  it  fhould  be  kept  in  the  cellar  to  prevent 
freezing.  As  the  water  in  which  the  corn  is  leaked 
jnay  be  more  nutritious  than  otherwife,  it  will  be 
bcit  to  give  this  water  as  occaiion  may  require  to  the 
hogs  to  drink.  As  to  the  time  neceifary  to  foak  the 
corn  no  fpecial  direction  can  be  given,  as  it  depends 
on  the  temperature  of  the  weather ;  it  ought,  how- 
ever, to  be  fo  much  foaked,  as  to  prevent  that  indi- 
geftion  which  is  experienced  in  feeding  with  hard 
corn,  and  is  eafily  difcovered  by  the  dung  of  the 
hogs.  While  we  are  on  this  fubjecl  of  foaking  corn, 
it  may  not  be  amifs  to  mention  that  foaked  corn  is  a 
much  better  feed  for  horfes  than  moft  other,  and  lefs 
dangerous  than  hard  corn  :  I  have  known  many  far- 
mers in  this  pracTtice,  and  have  pradlifed  it  myfelf  to 
good  advantage  ;  it  is  generally  fuppofed  that  you 
make  a  faving  by  feeding  Indian  meal  to  horfes,  more 
than  to  pay  for  the  toll  of  grinding  the  corn  ;  I  have 
tried  both,  and  am  of  opinion  that  a  horfe  will  ^be 
kept  in  better  flefli  by  feeding  with  foaked  corn,  than 
by  Indian  meal,  and  that  there  will  be  a  greater 
faving  in  the  former  than  in  the  latter. 


On  Septon  C Azote )  and  its  Compounds^  as  they  ops^ 
rate  on  Plants  as  foody  and  on  Animals  as  poifon  r 
intended  as  a  Supplement  to  Mr.  Kir  win's  Pamphlet 
on  Manures.  In  a  Letter  to  the  Rev.  Dr.  HrNRY 
MmLW'&Y.KG^of  Lancafler,  Pennfylvania.from  Mr. 
Mitchell,  of  New-Tork,  dated  October  24,  1796. 

THE  letter  which  you  wrote  me  from  Lancaller, 
on  the  fixth  of  June,  would  not  have  remained 
unanfwered  fo  long,  had  1  not  been  engaged  in  mak- 
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ing  a  tour  through  the  flate  of  New-York,  by  an 
appointment  ot  our  agricultural  fociety,  vvhich  I  was 
prevailed  upon  to  accept.  You  obferve  that  gyp- 
fum  has  been  found  in  Pennfylvania  near  Lake  Erie, 
in  large  quantity  ;  and  I  have  the  fatisfaclion  to  in- 
form you,  I  have  received  beautiful  fpecimens  of 
tranfparent  lamellated  gypfum,  faid  to  be  found  plen- 
tifully in  Onondaga  county,  in  the  ftate  of  New- 
Yoik.  The  powder  of  gypfum  does  wonders  in  the 
interior  part  of  our  country  ;  for  I  know  not  whe- 
ther I  fiiould  be  extravagant  if  I  told  you  that  the 
proper  ufe  of  it  doubled  the  produ^ions  o(  the  land. 

But  1  am  not  difpofed,  at  this  time,  to  difcufs  the 
fubjecl  of  gypfum  with  you.  There  is  another  ma* 
nure,  which,  though  exceedingly  abundant  and  ac- 
tive, has  been  ftrangeiy  overlooked  by  mod  perfons. 
On  account  of  its  connexion  with  the  life  and  health 
of  plants,  and  the  difeafes  and  death  of  animals,  it 
merits  an  eminent  fnare  of  attention.  Some  obferva- 
tions  and  refledions  on  this  fubjed,  which  occurred 
to  me  during  my  late  expedition,  fhall  form  the  re- 
maining part  of  this  reply  to  your  lail:. 

In  my  letter  to  Chancellor  Livingdon,  of  Februa- 
ry, 20,  1796,  an  attempt  was  made  to  fliew  that 
plants  had  the  power  of  deilroying  peftilential  fluids,,, 
and  of  rendering  the  atmofphere,  which  had  been 
contaminated  by  them,  healthy.  It  v/as  ftated,  that 
the  fepton  (azote)  was  taken  up  as  a  nutrient  ma- 
terial, and  retained  in  the  vegetable  economy  ;  while 
the  oxygene  v/as  difcharged,  and,  in  company  with 
caloric  and  hght,  renewed  the  refpirable  portion  of 
the  atmofphere, 

I  fliall  new  profecute  the  inquiry  a  little  further, 
and  go  into  fome  pradical  details  relative  to  this 
fort  of  manure.  This  taik  I  the  more  readily  un- 
dertake, as  I  find  the  experienced  and  accurate  Mr. 
Kir  wan,  a  copy  of  whofe  valuable  publication  has 
been  juft  fent  us  from  the  Britifn  board  of  agricul- 
ture, has  made  no  mention  whatever  of  the  feptous 
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principle  (azote)  as  a  manure.  (The  manures  mod 
applicable  to  the  various  forts  of  foils,  6cc.  London, 
1796.)  This  letter,  then,  may  be  confidered  as  a 
fuppiement  to  Mr.  Kirwan's  pamphlet. 

What  I  have  to  remark  will  be  comprifed  under 
three  heads ;  i.  That  animal  manures  contain  feptoa 
(Bzote.)  2.  That  plants,  nouriflied  by  fuch  manures, 
contain  it  alfo ;  and,  3dly,  That  hence  may  be  de- 
rived a  principle  elucidating  the  ufe  and  operation 
of  fuch  manures.  • 

I.  The  whole  hiflory  of  decaying  animal  fubdaa- 
ces  tends  to  prove  the  abundance  of  feptic  (azotic, 
nitric)  ingredients  they  afford.  The  urine  and  ex- 
crements of  neat  cattle  and  ihecp,  the  foakings  of 
dunghills,  the  earth  of  horfe-ftables  and  cow-houfes, 
the  foil  of  graves,  and  generally  fpeaking,  animal  re- 
lics, and  putrefying  carcaffes  of  all  kinds,  afford  every 
one  of  them  feptic  (nitric)  acid.  This  acid  is  com- 
pofed  of  fepton  (azote)  and  oxygene.  Water  aids 
the  formation  of  this  acid,  by  promoting  inteftine 
motion  among  the  decaying  materials,  and  by  its  own 
decompolition  furnifhing  any  quantity  of  the  princi- 
ple of  acidity  which  may  be  wanted.  And,  when 
formed,  water  ads  as  a  vehicle  to  convey  and  apply 
it  to  the  various  fubflances  it  meets  with. 

Accordingly,  this  produdlof  animal  decompofition 
being  yielded  plentifully  by  the  materials  colledtcd 
in  yards  and  along  (Ireets,  filters  through  the  earth 
in  cities,  and  taints  the  waters  of  their  wells,  moft  of 
which,  efpecially  in  large  and  long-fettled  fpots,  are 
found,  by  experiment,  to  contain  it,  either  feparate 
or  combined  with  fixed  vegetable  alkali,  in  the  form 

2i  feptite  of  potafj)  (nitre.)  It  mull  be  hence  ap- 
parent, that  the  water  of  fuch  wells  ought  not  to  be 
employed  for  the  domeitic  ufes  of  wafning,  cooking 
or  drinking  ;  but  that,  in  well-regulated  focieties, 
aquedudls  Ihould  be  conftruded  for  bringing  water 
to  towns  from  fprings  or  fources  confiderably  diftant. 
This  branch  of  public  economy,  which  was  fo  dill- 
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gently  attended  to  by  the  ancient  Romans,  is  con- 
lidercdj  by  American  municipalities,  as  of  Imall  im- 
portance. I'hey  had  rather  offer  a  yearly  facrifice 
of  hundreds  of  citizens  to  the  demon  of  peftilence, 
than  make  the  mod  eafy  and  obvious  of  all  public 
proviiion  for  walhing  away  fuch  pollution.  I  have 
often  thought  the  iixth  labor  of  a  great  Deity  of  an- 
tiquity very  applicable  to  the  conliderable  towns  in 
the  United  States,  w^hich  may  be  confidcred  as  fo 
many  Augean  ftables,  rei^uiring  the  waters  of  a  river 
to  be  poured  through  in  order  to  cleanfe  them. 

In  like  vn^nntx^  Jlagnant  lakes  are  vitiated  (Berg- 
man Analys.  Atjuar.  J  4.)  by  animal  and  vegetable 
producls ;  ponds,  marfljes  and,  puddles,  are  fliil 

more  highly  impregnated  v.'ith  limilar  extractive  and 
feptic  matter.  The  fertilizing  efiecl  of  fuch  waters 
on  plants,  as  far  the  feptic  principle  is  concerned, 
may  be  ealiiy  obferved,  in  meadows  moiftened  by 
thefe  fluids,  where  gralles  and  other  plants  pofTefs 
great  luxuriance.  The  unhealthy  operation  of  fuch 
exhalations  on  animals  is  obfervable,  when,  after 
the  evaporation  of  thefe  waters,  too  great  a  propor- 
tion of  feptic  vapour  rifes  for  the  neighboring  plants 
to  decompofe.  Our  unditched  morafies,  and  un- 
drained  fwamps,  reeking  occafionaiiy  with  peftilen- 
tial  fleams,  would  remind  me,  if  I  had  a  difpoiition 
to  indulge  clailical  alluiion,  of  the  need  there  is  of 
another  Hercules  to  overcome  another  Acbelous, 

The  connection  there  is  between  malignant  dif- 
tempers  and  dirtinefs  has  been  already  remarked  by 
Tiilbt,  f.'^vis  aupeuple,  l^c.  cb.  il.  §  7  and  8  J  among 
the  peafantry  of  Europe.  Seplic  fubftances,  the 
offal  of  flaughtered  animals,  the  refufe  of  houfe- 
keeping,  are  when  mingled  in  due  quantity  with 
the  foil,  juftly  ranked  among  the  beil  fertilizers. 
The  impregnation  of  land  around  houfes  and  barns 
long  occupied  with  fuch  materials,  is  the  acknow- 
ledged  caufe  of  its  fuperior  produdivenefs.  While 
thei'e  manures  are  mixed  with  earth  in  fuch  quan-. 
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tity  as  to  promote  and  not  overpower  vegetable 
life,  their  noxious  eftiuvia  are  rcpreffed,  or  theic 
virulence  counteraded  by  the  mediation  of  plants. 
The  inftiumentaiity  of  thefe  clalfes  of  animated 
beings  feems  to  be  intended  to  keep  the  great 
balance  of  nature  in  equipoife,  and  prevent  ei- 
ther fcale  being  overloaded  with  materials  deilruc- 
live  of  animal  life.  But  it  neverthelefs  fometimes 
happens,  that  in  cellars,  and  around  country  dwel- 
lings, in  pig-ftyes  and  cow-pens  near  the  houfe,  there 
are  accumulated  great  quantities  of  excrementilious 
and  corrupting  fubfiances,  which,  if  feafonably  cart- 
ed away,,  tend  eminently  to  fertilize  the  fields,  and 
promote  the  growth  of  vegetables  ;  while,  at  the 
fame  time,  by  remaining,  they  render  the  houfa 
foul  and  unhealthy,  by  the  extrication  of  fepiic  va- 
pors, Neatnefs  and  elegance  are  thus  found  to  be 
as  conducive  to  good  health  as  to  good  hufbandry. 
On  confidering  the  matter,  it  appears  evident,  that 
the  effluvia  from  the  neighborhood  of  duly  cottages 
and  mean  huts,  in  the  country,  are  of  a  like  nature 
v/ith  peililential  fumes  which  inlinuate  themfelves 
into  foul  and  unventilated  tenements  in  cities  ;  and 
the  reafon  is  apparent,  wherefore,  as  penury  is  gen- 
erally afrcciated  Vvith  ignorance  and  nallinefs,  and 
often  w^ith  indolence,  thefe  diitempers  rage  with 
fuch  tremendous  violence  among  the  poor^ 

vVhen  1  fee  a  farmer  permit  fuch  unwholefome 
fubilances  to  coilecl  around  his  habitation,  I  cannot 
help  refieciing  on  the  ^.anger  W'hich  awaits  him. 
The  manure,  which  ought  to  have  been  carried 
away  and  fpread  over  his  lots,  ferves,  as  it  lays,  but 
to  make  his  family  iickly,  to  difable  his  laborers,  and 
lead  him  to  the  dubious  and  expeniive  routine  of 
phylic  ;  and  as  in  common  life,  as  well  as  in  logic, 
one  blunder  leads  to  another,  the  want  of  crops, 
and  the  confequent  failure  of  income,  drive  him  ta 
mortgages,  judgments,  and  executions,,  thofc  fatail 
expedients  gf  law, 
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In  like  manner  do  I  lament  the  indifcretion  c? 
tenants  contending  in  our  cities,  which  of  them 
,  lhall  obtain,  at  a  high  rent,  from  the  diilant  land- 
lord, a  pe/iilential  Jland  for  bufinefs  1  With  the  view 
of  bettern\g  themfelves,  they  venture,  at  all  haz- 
ards, amidll  the  poifonous  exhalations  of  the  neigh* 
borhood.  By  and  bye  they  are  vifited  by  diliem- 
pers  ;  and  as  tliey  are  honeil  and  ibbei'  citizens^ 
having  no  uneaiy  confcience  to  reproach  them  for 
their  fins,  they  pioufly  eonfider  the  ajtilidion  as  a 
monition  from  Heaven  to  try  their  virtue.  Their 
fenie  of  conllancy  and  firmnels  forbids  them  to  fly 
from  the  fcourge  of  the  Lord,  and  thus  they  reli- 
giouily  fikk  to  the  infeded  fpot  I  What  is  the  true 
interpretation  of  fuch  conduct,  but  that  both  the 
farmer  and  the  trader,  obllinately  periiiling  in  the 
means  of  feif-dellruclion,  are  guilty  of  a  fort' of  fui- 
cide  ? 

It  is  a  fadl,  long  ago  eftabliihed,  that  great  cities^ 
are  the  graves  of  the  human  fpecies.  It  is  a  truth 
of  ahriOiL  equal  importance,  that  the  foul  habitations 
of  country  people  are  nurferies  of  peftrlential  dif- 
tempers.  The  ftreet- manure  of'cities  coniifl  of  pret- 
ty much  the  fame  materials  with  the  yard-manure 
coileded  about  farm-houfes.  Both  are  unhealthy 
for  a  fiinilar  reaibn.  The  collly  exertions  of  the 
cit,  to  amafs  feptic  materials  of  all  kinds,  and  from 
all  quarters,  to  found  his  building  upon,  amounts  to 
the  fame  thing  with  the  fapinenefs  of  the  ruftic  Aug- 
gard,  who  neglecls  to  remove  them  from  his  door. 

If  further  proof  was  wanting  of  the  real  nature 
of  thefe  manures,  it  would  be  eafy  to  ftate,  that, 
befides  the  affinity  of  feptic  compounds  with  water, 
they  have  a  Rrong  attraction  for  other  bodies.  With 
potaih  and  foda,  of  which  I-arge  quantities  are  daily 
poured  into  the  llreets  with  the  foap-fuds  employed 
in  waihlng,  and  from  other  fources,  the  feptic  acid 
forms  the  feptites  of  potaih,  (common  falt-petre) 
Slid  of  foda  (cubic  nitre.)    With  lime,  which,  from 
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firnearuring,  carting  and  building,  is  fprinkled  plen- 
tifaliy  along  the  flreets,  as  well  as  in  the  mortar  of 
walls  and  the  cielings  of  rooms,  it  forms  the  feptite 
of  lime  (calcarious  nitre.)  And  with  clay  it  forms 
the  feptite  of  argil,  (nitrite  of  alumine.)    By  thefe 

'feveral  ways  are  peftilential  vapours  kept  down  and 
prevented  from  exercifing  their  deadly  effeds  upon 
animals,  except  in  cafes  where  they  are  produced 
in  quantity  too  great  for  the  enumerated  fubftances, 
and  others  with  which  they  have  a  pronenefs  to 
combine,  to  attach  and  neutralize. 

2.  There  will  be  no  great  difficulty  in  fliowing, 
that  fepton  (azote)  is  one  of  the  component  mate- 
jrials  of  certain  vegetables.  If  it  can  be  made  evi- 
dent what  plants  efpecially  abound  with  it,  we  fhall 
be  furnifhed  with  a  clue,  leading  us  to  the  true  ufe 
of  the  manures  containing  it.  From  an  analylis  of 
plants  we  have  become  acquainted  with  feveral  of 
their  componant  parts,  and  thence  are  enabled  to 
form  fome  judgment  concerning  the  qualities  of 
the  manure  bed  adapted  to  fuch  and  fuch  particu- 
lar kinds.  There  is  good  reafon  to  believe,  that 
particular  manures  ought  to  contain  ingredients  of 
the  fame  nature  and  quality  v/ith  thofe  which  the 
plants  fo  manured,  are  found  by  analyfis  to  conlill  of. 

"By  proceeding  in  this  manner,  there  can  be  rarely 
a  miilake  made  in  the  application  of  manure.  It 
is  obfervable  in  the  order  of  creation,  that  certain 

"^vegetable  bodies  approach  more  than  others  towards 
animal  nature.  The  prefence  of  feptcn  (azote)  is 
the  circumftance  in  the  compoiition  of  organized 
beings,  which  particularly  denotes  animality,  or  the 
approximation  to  it.  Septic  manures,  being  of  an- 
imal derivation,  ought  therefore,  if  they  entered  in- 
to the  conilitution  of  plants,  to  make  fuch  as  are 
nourifhed  by  them,  take  on  fomewhat  of  an  animal 
nature.  Let  us  now  examine  how  this  principle  ac- 
cords  with  fads.  A  familiar  example  muy  be  taken 
from  wheaU    Wheat  is  n^oft  benefitted  by  manures 
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that  contain  fepton.  Strctt-vianure^  door. dirt,  and^ 
ivell-jnixed  barn-yard  compojl,  all  of  which  abound 
With  fepton,  are  among  the  bed  manures  for  that' 
"vegetable.  And  the  eificacy  of  wood-aflies  in  ma- 
king ground  capable  of  producing  great  crops  of 
that  giain,  is  probably  owing,  if  modern  conjeclure 
is  true,  to  the  fepton  (azote)  compofing  a  part  of  the 
alkali  it  contains.  Some  of  the  fwamp-manures 
will  alfo  produce  good  harvefts  of  wheat  ;  but  oth- 
ers of  them,  though  they  caufe  a  fuOicient  growth 
of  ftraw,  fail  to  fill  the  feed  in  the  ear.  The  Itraw 
is  large  and  heavy  enough,  but  the  grain  is  fcanty 
and  light.  The  reafon  appears  to  be  this  :  Where 
the  fwamp-manures  happen  to  be  charged  with  the 
fepric  matters,  derived  fiom  animals,  or  from  vege- 
table fubflances  that  approach  toward  animal  nature, 
they  will  produce  plentiful  crops  of  wheat  ;  but 
"when  they  conn  (I  merely  of  decayed  plants,  they 
are  incapable  of  elaborating  the  grain  in  the  head. 
The  caufe  of  this  can  eafily  be  invefligated  by  at- 
tending to  the  analyfis  of  wi^eat.  Mr.  Parmentier, 
(Le  Parfait  Boulanger,  &c.  page  26.)  alTures  us  of 
the  prefence  of  I'epton  in  the  mucous  part  of  meal ; 
and  he  affiriiis,  that  the  glutinous  portion  affords  pro- 
duels  quite  fimiiar  to  animal  fubilances.  (Ibid.  p. 
24.)  If,  then,  the  land  upon  which  wheat  grows, 
contains  a  fcanty  quantity  of  fepton,  the  feed  will 
be  poor  and  Wghx.  in  proportion  to  the  deficiency  of 
that  article  of  food  in  the  foil.  Yet,  in  this  very 
ground,  the  roots  of  turnips  and  radifnes  may  thrive 
exceediiigly  ;  and  fo  may  other  plants  that  do  not 
employ  fepton  as  an  article  of  their  diet. 

The  fame  views  of  the  fubjecl:  inform  us  wh}*- 
fungufes  grow  up  on  dunghills  and  in  paflure  grounds 
where  the  excremcntitious  difcharges  of  animals  are 
dropped.  That  they  are  nourifhed  by  fepton,  ap- 
pears  from  their  analyfis ;  which  proves  them  to  con- 
tain  it. 

Although  thefe  confiderations  might  appear  con- 
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clufive  as  to  this  point,  the  evidence  does  not  reft 
here.  Facts  of  a  very  ftriking  nature  prefenc  them- 
felves  relative  to  the  growth  of  plants  on  nitrous  (fep- 
tic)  foils.  In  general,  vegetables  growing  in  fuch 
foils,  are  remarked  to  become  very  large,  and  to  get 
lipe  early.  And  as  they  are  foon  ripe,  they  are  foon 
rotten.  Tobacco,  in  fuch  lituaticns,  is  very  luxuri- 
ant, and  quickly  matures,  but  is  very  apt  to  rot  on 
its  paiTage  from  America  to  Europe  ;  and  too  much 
fepton  in  it  feems  to  give  it  the  bad  quality  of  going 
out  very  readily  after  it  is  fet  on  fire  for  fmoaking. 
potatoes  grow  rapidly  and  large,  but  will  keep  only 
for  a  fhort  time  ;  Sugar-canes  grov/  very  rank,  and 
are  foon  fit  for  cropping,  but  muft  be  manufadured 
fpeediiy,  or  they  fpoil,  and  even  with  the  earlieft  care 
and  bed  attention,  afford,  under  fuch  circumftances, 
fugar  and  molaffes  of  a  quality  below  middling. 
(Stubbs.  3  Lowthorp's  Abridgement,  p.  554.)  Cab- 
hages,  for  the  fame  caufe,  ripen  too  foon,  corrupt  in 
the  head,  and  laft  not  long  enough  for  winter  ufe. 

"What  Pliny  relates  on  the  cultivation  of  the  Hel- 
venac  vine,  (Nat.  Hift.  L.  xiv.  de  gener.  Vitium.) 
confirms  the  fame  principle.  There  is  no  vine,'* 
fays  he,  "  which  is  lefs  accommodated  to  the  foil  of 
*'  Italy  ;  the  grape  which  it  bears  is  clear,  fm.all  and 
**  very  apt  to  rot ;  and  the  wine  it  affords  will  not  lalt 
"longer  than  a  year;  but  there  is  no  plant  that 

thrives  better  in  poor  land." 

If  thefe  ideas  are  jud,  then  the  decay  of  fuch  vege- 
table fubftances  ought  to  be  attended,  under  certain 
circumftances,  with  the  production  of  feptic  or  pef- 
tilential  fluids.  This  too  is  the  fad.  Cabbages,  pu- 
trefying in  a  cellar,  have  been  known  to  render  a 
houfe  unhealthy.  Corrupted  Coffee  has  been  charged 
with  emitting  peflilential  effluvia  enough  to  defolate 
a  neighborhood.  The  like  may  happen  from  rotten 
flax,  he?np,  potatoes,  onions,  and  in  fhort,  all  other 
plants  which  have  derived  fepton,  or  the  principle  of 
putridity,  from  the  foil  in  which  they  grew.    It  is 
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probable,  that  rotten  wheat  contributed,  with  other 
caules,  to  render  the  vicinity  of  a  certain  llore  ia 
Kew-York,  during  the  peltilence  of  1795,  pecuhar- 
ly  unwhoicfome.  The  difpute,  whecher  peitilential 
effluvia  proceed  from  animal  or  vegetable  putrefac- 
tion,  feems  thus  reduced  to  its  proper  principle. 
When  vegetables,  containing  fepton,  go  into  putre- 
faclive  decay,  mifchievous  gaffes  may  exhale  from 
them,  having  the  qualities  of  animal  produdions. 
When  this  is  not  the  cafe,  colledions  of  putrefcent 
vegetable  matter,  as  in  peat-moffes  and  bogs  of  turf, 
emit  no  particularly  offenlive  miafma  to  vitiate  the 
furrounding  air  ;  but,  on  the  contrary,  the  water 
draining  from  fuch  places  is  often  potable  and  good. 

3dly.  There  now  occurs  an  obvious  explanation  of 
one  of  the  operations  of  lime  as  a  manure,  when 
mingled  with  dun;:  and  foil.  The  common  opinion 
has  been,  that  it  promoted  the  putrefaciive  procefs 
of  animal  and  vegetable  matters,  and  thus  made 
them  more  fit  for  abforption  and  nutrition.  This 
may  be  the  cafe  :  but  there  is  yet  another  effedt 
which  has  not  been  generally  attended  to.  Calca- 
lious  earth  combines  with  the  feptic  acid  into  a  fep- 
tite  of  limxc,  (calcarious  nitrej  and  thus  becomes  a 
very  valuable  manure  ;  and  at  the  fame  time,  by  its 
attradlive  power,  it  prevents  the  evaporation  of  that 
fluid  in  the  form  of  peftilential  Iteam.  I  believe, 
likewife,  it  has  a  farther  ufe  in  retaining  the  feptic 
fubdances  longer  on  the  land,  and  thereby  length- 
ening out  their  fertilizing  effect.  Old  walls  and  rub- 
bifh,  abounding  with  the  feptite  of  lime>,  frequently 
anfwer  valuable  purpoies,  as  manures.  Lime,  in  its 
fimple  (late,  deftroys  vegetation.  Before  it  is  fit  tQ 
promote  the  growth  of  plants,  it  mull  be  combined 
with  lome  neutralizer.  Its  combination  with  carbo- 
nic acid,  (fixed  air)  is  the  moft  frequent ;  but  in 
dunghills,  and  heaps  of  manure,  a  more  common 
compound  is  formed  with  the  feptic  (nitric)  acid. 
By  this  connedion,  both  the  lime  and  the  acid  arc 


on  Plants  and  Animals, 


255 


ieprived  of  their  cauflicity,  and  preierved  upon  the 
land  a  fuliicient  duration  of  time,  to  undergo  that- 
gradual  decompolition,  by  tiie  vegetable  economy 
and  other  caufes,  which  favors  the  produdlion  and 
growth  of  plants. 

How  far  the  other  feptites  may  be  operative  as  ma- 
nures, is  not  wholly  afcertained.  Doubtlefs  they 
poifefs  no  inconfidorabie  adlivity.  It  feems  to  be 
agreed  aaiong  the  learned,  that  the  word  tranilated 
*  nitre'  in  the  bible  (Prov.  xxv.  20.  Jerem.  ii.  22.) 
does  not  mean  the  falt-petre  of  the  moderns,  but 
the  mineral  alkali  (foda.)  Yet  fome  ambiguity  befets 
the  text  of  Virgil,  (I.  Georgic.  v.  194.)  as  to  the 
preciie  thing  he  meant  by  the  "  nitro"  fometimes 
employed  with  the  lees  of  oil,  as  a  deep  to  prepare 
feed  for  fowing.  The  following  fads  will  render  it 
probable  that  feptic  or  peftilential  fluids  are  fome- 
times  very  abundant  in  the  atmolphere,  and  difpof- 
ed  to  combine  readily  with  fuch  fabflances  as  hav^ 
an  attraclion  for  them  ;  and  that  confequenfly  in 
both  the  cafes  juH:  referred  to,  the  nitre  might  have 
been  ci  feptite. 

Nitre"  fays  ^lerhn,  (Not.  ad  Plin.  Nat.  Hiil.  l, 
xxi.  chap.  10.)  "  is  a  fait  belonging  to  all  the  parts  of 
*'  the  terreftrial  globe,  inhabited  by  men,  by  animals, 
"  or  even  by  inficis ;  for  I  have  often  extradled  very 
"  pure  fak-petre  from  the  little  holes  in  walls  which 
"  ierved  as  lurking-places  for  fpiders.  Animal  ex~ 
*'  halation  feems  to  be  the  means  employed  by  nature 
*'  to  produce  nitre,  which,  on  thaf  account,  is  never 
"  produced  either  far  below  or  above  the  furface  of 

the  earth  ;  and  ufually  has  for  its  matrix  rotten 
**  plailer,  firnilar  calcarious  matters,  &c." 

In  many  parts  of  the  flate  of  New- York,  much  of 
the  fixed  vegetable  alkali  is  extradled  from  wood- 
V  alhes.  The  interior  country,  as  well  as  the  capital, 
is  occafionally  feverely  afllicled  with  peftilential  dif- 
tempers,  as  was  the  cafe  in  the  fummer  and  autumn 
of  the  current  year.    At  fome  of  the  pot-afn  works. 
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ftich  was  the  amount  of  feptic  fluids  in  the  furround- 
ing  air  during  this  feaibn,  that  the  alkah  concreting 
on  the  outfides  of  the  leach-tubs,  from  the  leakage 
through  the  ftaves,  attraded  enough  of  them  to  con- 
vert it  to  fak-petre.  Such  a  fact  is  of  the  utmofl 
weight  and  importance,  and  of  itfelf  eftabhfhes  the 
balls  of  mofi:  interefting  dedudions. 

From  the  copioufnefs  of  feptic  produ6ts,  it  is  ap- 
parent, they  incommode  animal  life  wherever  they 
are  fufficiently  concentrated  ;  they  become  incorpo- 
rated with  metallic,  earthy  and  faline  bodies,  w^here- 
ever  they  can  find  them  ;  and  they  extend  their  in- 
fluence to  unknown  limits  over  the  vegetable  crea- 
tion. 

Here,  however,  I  muft  conclude,  with  foliciting 
your  aififlance  to  afcertain  fome  points  which  appear 
to  me  of  no  inconliderable  importance,  both  when 
confidered  as  fpeculations  in  fcience,  and  as  viewed 
in  connedion  with  the  pradical  arts  of  agriculture 
and  medicine.  What  are  the  effects  wrought  upon 
plants  by  the  feptites  of  pot-afli,  (common  nitre,) 
clay,  (alumen  nitrofum,)  and  foda,  (cubic  nitre) 
cor.fidered  as  manures  ? 

As  I  offer  to  join  heart  and  hand  with  you  in  pur- 
fuing  thefe  inquiries,  and  have  made  fome  arrange- 
ments on  ray  farm  for  the  purpofe,  it  is  almoft  fuper- 
fluous  in  me  to  obferve,  that  1  remain  with  unabated 
eileem, 

Your's,  %^c. 


On  the  Method  of  T arrin^  Seed  Corn,  to  prevent  its 
being  dejiroyed  when  planted. 

By  James  G.  Graham,  Efpire. 

Read  February  28,  1 798. 

MAISE,  or  Indian  corn,  being  a  produdion  of 
primary  importance  to  the  inhabitants  of  the 
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United  States,  therefore,  any  difcovery  which  may 
tend  to  fecure  a  crop  of  this  valuable  grain  from  the 
accidents  and  ravages,  to  v/hich,  in  its  infant  ftate, 
it  is  peculiarly  liable,  muR  he  highly  intereiling  to 
pradlical  farmers,  and  pleahng  to  this  fociety. 

Numerous  are  the  experiments  which  have  been 
made  to  preferve  it  from  the  attacks  of  its  various 
enemies ;  but  among  the  many  that  have  fallen  un- 
der my  obfervation,  none  has  fo  happily  fucceeded 
as  that  of  tarring  the  feed,  ihortly  before  planting. 
This  is  moll  fuccefsfuUy  performed  in  the  foUowmg 
manner  :  Put  as  much  corn  as  you  exped  to  plant 
the  next  day,  into  warm  water  in  the  evening  ;  on 
the  enfuing  morning  drain  oft  the  water,  which  will 
then  be  cold  ;  then  pour  on  as  much  hot  water  as 
will  ferve  to  cover  it,  and  immediately  after  throw 
in  tar,  at  the  rate  of  about  one  pint  to  a  bufliel ;  llir 
the  tar  through  the  corn  with  a  dung-fork,  or  fpade, 
until  the  grains  appear  to  be  uniformly  coated  with 
the  tar,  then  put  it  into  a  bafket  to  drain  ;  after  the  wa- 
ter has  ran  off,  throw  it  into  a  large  tub  or  trough  and 
Ilir  among  it  as  much  allies,  lime  or  gypfum  as  will 
adhere  to  the  grains,  by  which  means  they  v;ill  ea- 
fily  feparate  from  each  other,  and  may  be  as  conve- 
niently planted,  as  if  they  had  never  been  tarred. 
I  prefer  gypfum,  in  the  above  procefs,  to  either  lime 
or  adies,  as  it  will  not  be  fo  likely  to  injure  the  fingers 
in  planting,  and  does  alfo  in  equally  fmall  quanti- 
ties, more  powerfully  promote  vegetation. 

The  precaution  of  ibaking  the  corn,  before  apply- 
ing the  tar,  is  highly  neceiTary,  as  the  coat  of  tar 
and  plainer  would  otherwife,  efpecially  in  dry  fea- 
fons,  prevent  it  from  abforbing  moiilure  fuuicient  to 
produce  vegetation. 

It  is  of  importance  too,  in  all  cafes  where  corn  has 
'been  foaked,  to  plant  it  immediately  after  the  plough 
v/hen  running  the  crofs-flirrows. 

I  have  experienced  the  good  cffecls  of  thus  pre- 
paring feed  corn,  principally  in  preventing  the  rava- 
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ges  of  crows  and  black  birds,  the  mofl  common  ene- 
mies of  our  fpringing  crops,  but  have  no  doubt  that 
it  will  be  found  equally  beueficial  in  prcjerving 
them  from  others,  luch  as  worms,  ground  fquureis, 
c^c.  who  generally  chufe  their  food  by  fcent  ;  and 
that  of  the  tar  being  ilrong,  permanent,  and  to  molt 
infecls  and  animals  very  otTenfive,  it  promifes  fair  to 
prevent  then  attacks  and  fecure  the  grain  until  it  be- 
comes quite  putrid,  and  the  rifing  plant  requires  fuf- 
ficient  ilrength  to  draw  its  nouriihment  from  other 
fources. 

I  h:ive  frequently  thrown  corn  thus  prepared,  to 
hogs  and  dung-hill  fowls,  who  have  always  refufed 
or  negledied  to  eat  it,  though  left  in  their  way  for 
feverai  days. 


An  Account  of  extraordinary  Crops  of  Corn,  raifed  by 
Means  of  Street  Manure, 

To  the  Secretary  of  the 

Agricultural  Society  of  New-Tor 

A FEW  days  ago  I  faw^  republifhed  in  the  newf- 
papers  of  this  city,  an  extracl  from  a  Jerfey 
paper,  giving  an  account  of  the  great  fecundity  of 
the  foil  in  the  neighborhood  of  Elizabethtown  ;  155 
bufnels  of  Indian  corn  in  the  ears  had  been  produced 
from  an  acre  of  land.  This  was  certainly  a  great 
crop  ;  but  this  falls  vafLIy  fhortof  what  may  be  got- 
ten oil  an  equal  quantity  of  ground.  As  an  incite- 
ment to  the  fpirit  of  emulation  and  induflry  among 
farmers  in  the  United  States,  I  fhall  nov/  lay  before 
them  a  fliort  account  of  the  refult  of  two  crops  of 
three  acres  each,  which  were  planted  in  the  neigh- 
borhood of  this  city,  in  confequence  of  a  wager  of 
fifty  guineas.  In  purfuance  of  the  terms  of  tliis  bet, 
which  were  reduced  to  writing,  the  ground  in  which 
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tbe  crop  flood,  belonging  to  each  party,  was  accu- 
xately  meafared  ;  and  when  gathered,  each  crop  was 
meafured  by  a  perfon  fent  by  the  adverfe  party,  for 
the  exprefs  purpofe.  From  the  nature  of  the  cafe  it 
is  evident,  that  the  refults  of  thefe  crops  of  corn 
.would  not  fail  of  being  aicertained  with  the  utmoft 
attention  to  accuracy.  One  common  meafure  was 
made  by  both  parties,  and  upon  (helling  out  the  ears 
<:ontained  in  this  meafure,  the  produce  of  each  crop 
was  as  follows : 

The  produce  of  the  crop  raifed  by  Mr.  John  Ste- 
vens, of  lioboeken  ;  fum  total  of  meafures  full  of  corn 
in  the  ear,  233  2-3.  A  meafure  full  contained  one 
bufhel  and  a  half  and  one  pint  of  Ibelled  corn  ; 
233  2-3  give,  confequencly,  354  buihelsand  6  quarts, 
or  118  bufliels  and  2  quarts  per  acre. 

The  produce  of  the  crop  raifed  by  Mr.  Daniel  Lud- 
low, of  Weftcheder,  is  as  follows  : 

Total,  182  meafures  of  corn  in  tbe  ear.  Shelled 
corn  in  a  full  meafure,  one  bufhel  and  a  half  and  4 
quarts;  which  in  182  gives  295  huiliels  and  12 
quarts,  or  98  bu(hels  and  14  quarts  per  acre. 

Thefe  are  truly  nable  crops,  and  do  honor  to  the 
induftry  and  agricultural  ik.\\\  of  the  cultivators  ;  and 
as  each  of  the  gentlemen  have  in  their  mode  of  cuU 
ture  deviated  from  the  common  routine  of  pradlical 
farmers,  a  fhort  account  of  the  procefs  adopted  by 
each,  cannot  fail  of  proving  ufeful  and  inllrudlive  to 
the  members  of  the  fociety,  and  to  every  American 
farmer. 

I  have  not  had  an  opportunity  of  obtaining  any  mi- 
nutes from  Mr.  Ludlow  himfelf  refpeding  his  crop  ; 
but  am  informed  that  he  planted  his  corn  in  conti- 
nual rows,  at  about  four  feet  afunder,  and  about  8 
inches  from  ftalk  to  ftalk  in  the  rows  ;  and  that  he 
manured  his  ground  with  200  horfe-cart-loads  of 
Jlrect  dirt. 

Mr.  Stevens  informs  me,  that  he  gave  his  ground 
three  plowings  before  planting,  and  before  the  lad 
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plowing  put  on  700  horfe- cart-loads  of  Jlreet  vm^ 
nure  ;  that  he  planted  in  double  rows  at  5I  feet  afun- 
der  ;  that  he  was  at  the  pains  of  d:bbling  in  each 
grain.  To  do  which  with  expedition  and  accuracy, 
he  bored  two  rows  of  holes  in  a  piece  of  board  of 
about  icur  feet  long,  fo  as  to  form  equilateral  trian- 
gles, the  fides  of  which  were  feven  inches,  as  thus, 

-------  Into  thefe 

holes  he  drove  pegs  about  31  inches  long.  As  the 
corn  was  dropped  into  thefe  holes,  made  with  this 
machine,  a  man  followed  with  a  bafket  of  rotten 
dung,  with  which  he  filled  them  up.  Then  came 
on  the  carts,  out  of  which  the  rows  were  fprinkled 
with  a  coat  Jlreet  'manure.  During  the  feafon  the 
crop  was  fuckered  three  times.  The  intervals  were 
repeatedly  plowed,  and  the  rows  kept  perfedly  clean 
of  weeds,  by  hoeing  and  hand-weeding. 

But  extraordinary  as  this  crop  muft  appear,  Mr. 
Stevens  is  confident  that  he  fhould  have  had  conli- 
derably  more  corn,  had  not  his  crop  fufieied  very 
greatly  by  a  thunder- ftorm,  which  laid  the  greater 
part  of  it  down  at  the  time  the  ears  were  fetting. 

AGRICOLA. 


Method  of  procuring  new  Varieties  of  Potatoes, 
By  Simeon  De  Witt. 

Read  February  21,  1798. 

IT  has  been  obferved  that  potatoes  long  propagat- 
ed from  the  roots,  will  degenerate  in  quality.  It 
is  therefore  necelTary  in  order  to  procure  a  flock  in 
its  natural  perfection,  to  have  recourfe  to  the  feed 
•which  the  plant  bears  on  its  branches.  The  method 
of  doing  this  as  proved  by  experiment  to  be  fuccefs- 
fuls  is  as  follows  : 


On  the  Raying  of  Potatoes. 
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I  gathered  what  are  commonly  called  the  potatoe- 
apples,  when  they  were  fully  ripe,  and  had  partly 
dropped  from  the  Italks,  and  laid  them  away  in  a 
corner  of  the  garden  covered  over  with  potatoe-vines 
and  other  vegetable  riibbifli,  where  I  left  them  for 
feveral  weeks,  till  they  had  become  fo  foft  as  to  be 
ealiiy  fqueezed  or  maQied  in  the  hand;  then  taking 
a  bafon  of  water  I  prelTed  out  the  pulpy  matter  con- 
taining the  feeds,  and  mixed  it  thoroughly  with  the 
water.    On  fullering  the  bafon  afterwards  to  ftand 
quiet  for  a  little  time,  the  feeds  fettled  to  the  bot- 
tom, while  the  other  matter  remained  fufpended, 
which  being  then  poured  off,  left  the  feed  almoit 
clean;  and  by  repeating  the  w^alhing  in  this  manner 
once  or  twice,  I  obtained  it  perfectly  clean  and  fit 
to  be  dried  and  put  up  for  ufe.    Early  in  the  fpring 
I  prepared  a  bed,  and  having  made  drills  in  it  at  pro- 
per diftances  from  each  other,  I  fov.^ed  the  feeds  in 
it  exadly  as  1  would  fow  the  fineft  flower-feeds.  In 
due  time  I  had  the  fatisfadion  to  fee  them  apparent- 
ly all  vegetate.    The  firft  appearance  of  the  plant 
above  ground,  is  with  two  fmall  leaves  almoft  tri- 
angular, each  about  one-tenth  of  an  inch  in  diame- 
ter.   They  were  foon  attacked  by  the  fmall  flea-like 
bug  that  devours  the  leaves  of  young  raddilhes,  tur- 
nips and  other  acrid  vegetables  ;  in  confequence  of 
which,  I  had  but  few  remaining.    Thefe  1  left  in 
the  bed  :  they  grew  rapidly  and.almoil  to  the  length 
of  the  plants  raifed  from  the  roots.    The  ground 
was  hoed  up  a^ainfl:  them  from  time  to  time,  and  in 
the  fall,  when  I  dug  them  up,  I  found  the  roots 
ilrung  along  with  potatoes  of  all  flzes,  from  about 
an  inch  and  a  half,  to  that  of  a  pea.    Thus  far  on- 
ly I  have  gone  with  the  experiment.  The  next  thing 
to  be  attended  to,  is  to  feparate  thefe  young  pota- 
toes into  as  many  parcels  as  there  are  varieties,  for 
you  will  have  them  of  various  kinds,  and  the  follo\^- 
ing  year  to  plant  them  in  as  many  diflind  places, 
and  to  manage  them  in  the  ordinary  way.  This  fea- 
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fon  will  bring  them  to  their  full  fize  and  perfedlion, 
and  enable  you  to  make  trial  of  their  comparative 
qualities  ;  thofe  of  fupcrior  excellency  will  of  courfe 
be  feledled  for  a  new  ilock. 

I  did  not  remove  any  out  of  the  beds  where  they 
were  foivn  ;  but  the  proper  way  I  believe,  would  be 
to  tranfplant  them  foon  after  they  are  up,  fo  wide 
apart  from  each  other,  as  will  leave  plenty  of  room 
for  hoeing  and  for  the  roots  to  run  to  a  fufficient  dif- 
tance  without  incommoding  each  other. 

If  the  praclice  of  raifing  new  itocks  of  potatoes 
from  the  feed  were  generally  adopted,  I  have  no 
doubt  it  would  be  the  means  of  improving  the  fpe- 
cies^of  that  mod  valuable  vegetable,  to  which  the 
foil  of  America,  as  its  native  country,  feems  to  be 
peculiarly  favorable.  It  therefore,  in  my  opinion, 
deferves  to  be  recommended  to  every  perfon  who 
takes  pleafure  in  becoming  the  benefador  of  his 
country  by  attempts  to  improve  thofe  productions 
of  nature  which  are  necefiary  for  the  fupport,  and 
tend  to  multiply  the  delicacies  and  luxuries  of  hfe. 


Mr.  Noah  Webster  on  raijing  Potatoes  ; 
in  a  Letter  to  Secretary  Mitchell. 

Dear  Sir, 

YOU  know  my  love  of  the  firft  and  bell  occupa- 
tion of  man,  agriculture,  and  how  anxious  I 
am  to  fee  this  mofl  ufeful  bufinefs  improved  among 
my  fellow-citizens.  In  my  prefent  fituation,  I  have 
not  an  opportunity  to  make  experiments  on  a  large 
fcale  ;  but  fome  obfervaiions  made  the  lafi  year,  on 
the  growth  of  potatoes,  may  poliibly  be  worth  the 
notice  of  the  agricultural  fociety.  From  a  lingle 
experiment,  I  am  led  to  the  following  refults  : 
I.  The  feed-potatoes   fhould  be  thofe  of  full 
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growth.    If  faiall  potatoes  are  planted/  they  will 
produce  perhaps  nearly  the  fame  weight,  but. the 
new  potatoes  will  be  moltly  fmall.    I  judge  that  full 
grown  potatoes  will  produce  double  the  number  of  - 
thofe  which  are  large  and  fit  for  ufe. 

2.  Cuttings  produce  more  than  whole  potatoes. 
This  has  been  fully  demonftrated  by  others. 

3.  The  Englifn  whites  grow  to  perfeclion  in  a 
p)orter  time  and  in  a  poorer  foil^  than  the  red.  The 
difference  is  elTential.  They  are  therefore  beft  for 
early  potatoes. 

4.  Potatoes  will  not  come  to  perfeclion  w^ithout 
the  fun.  Therefore  nothing  is  fo  prejudicial  as  to 
plant  them  too  thick,  efpecially  on  a  rich  foil.  The 
white  potatoes  will  anfwer  tolerably  well  on  light, 
thin  foil,  with  hills  or  drills  at  three  feet  diftance. 

But  if  the  foil  is  rich,  the  ilalks  of  the  potatoes  will  ^ 

have  a  luxuriant  growth,  and  cover  the  whole  fur- 

flice  with  fliade.    This  will  inevitably  mar  the  crop. 

The  hills  fhould  be  not  lefs  than  four  feet  afunder  ; 

and  in  a  very  rich  foil,  a  greater  diitance  may  be 

better.    The  fame  of  drills. 

5.  The  cuttings  in  drills,  where  the  land  is  light, 
will  anfwer  well  at  nine  inches  diftance.  This  in- 
deed feems  to  be  a  good  diflance  fox:  the  whites. 
But  in  rich  land,  and  efpecially  if  the  potatoes  are 
of  the  red  kind,  the  ftalk  of  Vv^hich  grows  to  a  larger 
iize  than  that  of  the  whites,  the  diftance  fhould  be 
not  lefs  than  twelve  or  fifteen  inches.  The  red  re- 
quire richer  land  than  the  white. 

If  thefe  obfervations  contain  any  thing  not  gener- 
ally  known,  you  are  at  liberty  to  lay  them  before 
the  fociety.  If  not,  the  communication  you  wiii 
pleafe  to  fupprefs. 

I  am  Sir,  your  obedient  fervant. 

New -Tor /^pril  28,  1797. 
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On  the  Cultivation  of  the  Poppy-Plant,  and  the  Method 
of  procuring  (jpium^  \sc. 

By  Dr.  Shadrach  Ricketson, 

of  Dutchefs  County,  New-York. 

[From  the  American  Magazine.) 

OPIUM  is  the  produce  of  tht  pap  aver  fomnferuni 
of  Linnaeus,  which,  as  a  genus,  compiehends 
two  fpecies,  viz.  l.  The  double  ;  2.  the  fingle  , 
each  of  which  includes  feveral  varieties  as  to  the 
colour  of  the  flowers,  fome  being  white,  fonrie  red, 
others  purple  and  variegated. 

From  hiftory  u  e  are  told,  that  in  the  feveral  pro- 
vinces of  Alia,  it  is  the  large  Vvhite  poppy  only  that 
is  cultivated  for  the  purpofe  of  coilccling  opi- 
um ;  but,  from  the  trials  that  I  have  made  1  am  of 
opinion  that  it  is  a  matter  of  indifference  which  fpe- 
cies or  variety  of  the  plant  is  cultivated  for  medici- 
nal ufe,  as  they  ail  afford,  when  tapped,  a  juice  that 
is  limilar  as  to  quantity,  colour  and  every  other  re- 
fped,  both  frefli  and  when  dried  :  however,  1  have 
thought  that  the  large  double  fpecies  produces  the 
greafeft  number  of  heads,  and  confequently  the 
greatefl:  quantity  of  juice  from  one  feed  ;  but  of  this 
1  have  not  yet  had  fumcient  trials  to  be  certain. 

Among  the  poppies  cultivated  with  a  view  to  make 
the  prefent  experiments,  I  had  fome  that  had  thirty 
heads  a  piece,  all  of  which  fprung  from  one  feed,  and 
from  one  original  llalk. 

The  poppy  feeds  in  this  country  fiiould  be  fown 
or  planted  about  the  middle  of  May,  in  rich,  moift 
ground. 

The  ground  fnould  be  formed  into  areas  of  about 
four  feet  in  width.  The  feeds  Oiould  be  planted  at 
about  ten  or  twelve  inches  diftance  in  tranfverfe 
rows,  which  fhould  alfo  be  about  the  fame  diftance 
from  each  other. 

Shallow  holes  of  an  inch  depth  fhould  be  made  in 
t\i?.  rows  at  tlie  diilance  mentioned;  the  feeds  put  in 
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and  covered  over  even  with  the  ground  ;  after  which 
they  are  fuffered  to  remain  till  the  plants  are  grown 
about  four  inches  high,  when,  efpecially  if  the  land 
is  dry  and  not  fertile,  they  may  be  frequently  water- 
ed and  manured,  the  bell  for  which  laft  purpofe  is 
faid  CO  be  a  compoft  of  dung,  aihes,  and  a  nitrous 
earth. 

They  are  faid  in  the  Eaft-Indies  to  water  them 
again  profufely  juft  before  the  llowers  appear  ;  but 
as  I  have  had  them  grow  very  luxuriant  and  fuccu- 
lent  in  good  ground,  without  either  manuring  or  wa- 
tering, I  am  difpofed  to  think  that  the  advantages 
ariling  from  this  lall  particular,  are  not  adequate  to 
the  trouble  of  doing  ir. 

It  is  fcarcely  neceiTary  to  remark,  that  the  plants 
from  the  firft  coming  up,  fhould  be  kept  clean  from 
weeds  and  the  like,  which  may  be  done  with  very 
little  trouble  with  a  fmali  hoe,  ef[3ecially  if  the  feeds 
are  planted  after  the  manner  I  direded,  that  is,  ia 
rows. 

Having  faid  all  that  is  neceiTary  on  the  cultivatiori 
of  the  plant,  I  fhall  now  proceed  to  defcribe  the  me- 
thod of  obtaining.its  juice,  which,  when  infpiiiated 
to  a  pilular  coniiftence,  is  called  opium. 

The  ftates  of  the  plants  wherein  I  have  found 
them  to  yield  the  moil  juice,  are  juil  before,  in  the 
time  of,  and  immediately  after  flowering. 

The  plants  being  arrived  to  one  or  other  of  the 
ftates  above  mentioned,  w^e  then  proceed  to  that 
part  of  the  procefs  called  tapping,  which  we  are  told 
is  done  in  Alia,  by  making  two  or  three  longitudi- 
nal inciiions  in  the  half  grown  capfales,  without  pe- 
nej-rating  their  cavities,  at  funfet,  and  the  plants  fuf- 
fered to  remain  till  morning,  when  the  juice  is  to  be 
fcraped  olf  and  worked  in  a  proper  veirel,  in  a  mode- 
rate heat,  till  it  becomes  of  a  pilular  conli Hence  ; 
which  method,  with  feveral  others,  I  have  tried,  but 
none  have  ever  fuccceded  fo  well  with  me,  as,  in  a 
fun-(hining  day,  to  cut  off  the  flalks,  at  about  an  inch 
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dlftance  from  their  flowers,  or  capfules,  and  as  foon 
as  the  juice  appears,  which  it  does  at  firft  equally 
well  on  the  part  of  the  llialk  cut  off  with  the  capfule 
or  Howei  as  on  the  Handing  part,  to  collect  it  with  a 
fmall  fcoop  or  penknife,  the  lallof  which  1  have  found 
to  anfwer  the  parpofe  very  well.  After  the  juice 
ceafes  to  appear  on  the  top  uf  the  ftanding  ftalk,  ic 
fhould  be  cut  off  about  an  inch  lower,  when  it  will 
be  found  to  yield  aimort  as  freely  as  before,  and  re- 
peated as  long  as  any  juice  appears. 

The  juice,  when  collecled,  fliould  be  put  into  aa 
evaporating  pan,  placed  in  the  fun's  heat,  and  fre- 
quently ftined,  till  it  becomes  of  a  confluence  to  be 
formed  into  pills,  or  made  into  rolls  for  keeping  or 
iranfportation. 

The  quantity  of  opium  that  may  be  procured,  de- 
pends very  much  upon  the  largenefs  of  our  plants, 
and  the  care  ufed  in  coUecling  it.  From  one  poppy- 
plant,  I  have  produced  feven  graips  of  the  inTpiifated 
juice. 

If  any  would  choofe  to  have  the  opium  freed  from 
its  impurities,  it  may  eafily  be  done  by  prelfing  the 
juice  before  it  is  evaporated  through  a  linen  drain- 
er ;  but  if  pains  be  taken  according  to  the  foregoing 
directions,  I  believe  there  will  be  little  or  no  occa- 
fion  for  it. 


On  the  Weaning  of  Calves. 
By  Lemuel  Clift,  Efq. 
'Txi  the  Agricultural  Society  of  the  State  of  New-Tork. 
Gentlemen, 

I "BEG  leave  to  communicate  to  the  fociety  the 
method  which  I  have  pradifed  in  raifmg  young 
calves,  and  which  I  have  found  to  be  the  belt  and 
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cheapeft,  that  has  come  to  my  knowledge.  Take 
the  calf  from  the  cow,  at  two  or  three  days  old  ^ 
then  milk  the  cow  into  a  pail,  and  while  the  milk  is 
warm,  learn  the  calf  to  drink»  by  holding  his  head  in 
the  pail,  and  if  he  will  not  drink,  put  your  hand  in 
the  milk,  with  your  finger  in  his  mouth,  the  calf 
will  then  fuck  the  milk  ;  by  this  method  he  will 
foon  learn  to  drink  without  the  finger. 

After  the  calf  has  been  fed  on  new  milk  for  two 
weeks,  you  may  then  Ikim  the  cream  off  the  milk;, 
and  give  it  to  your  calves,  by  adding  one  half  01 
more  of  flax-feed  broth  or  tea,  prepared  in  the  fol- 
lowing mannei  : 

Take  about  one  gill  of  fiax- feed  for  each  calf,  and 
boil  it  well  in  four  or  five  quarts  of  water  till  it  be- 
comes thick,  this  will  be  fufficient  for  twenty-four 
hours  ;  or  you  may  prepare  enough  at  once  to  laft 
three  or  four  days,  provided  the  weather  is  not  fo 
warm  as  to  make  it  four  before  it  is  ufed. 

By  mixing  the  above  preparation  with  the  (kirn* 
rhed  milk,  in  about  equal  quantities,  the  calves'  bo- 
dies  will  be  kept  in  regular  order,  and  grow  as  faft 
and  look  as  well  as  though  fed  on  new  milk  ;  always 
take  care  to  have  the  food  as  warm  when  given  to 
the  calves,  as  the  milk  immediately  from  the  cow. 

As  the  fpring  of  the  year  is  by  far  the  moft  favora- 
ble time  for  making  butter,  by  treating  your  calves 
in  the  above  manner,  you  will  be  able,  in  the  fix  or 
feven  weeks  which  are  ccntemplated  to  keep  them 
before  they  are  fit  to  wean,  to  make  as  much  butter 
as  the  calves  will  be  worth,  which  will  be  a  very 
great  faving  for  thofe  who  wilh  to  raife  their  calves. 

All  which  is  duly  fubmitted  by,  Gentlemen, 
Your  mofl  obedient  and  very  humble  fervant, 

Southeaft,  Dutchefs  county,  April  5,  I798» 
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A  Memoir  on  the  Onondaga  Salt  Springs  and  Salt 
Manufaclories  in  the  State  of  New-Tor  k.  By  Ben- 
jamin De  Witt,  M.  D.  Fellow  of  the  American 
Academy  of  Arts  and  Sciences,  and  Secretary  to 
the  Society. 

Tales  funt  aquce  qualis  terra  per  qiiam  fiuunt. 

Plinius. 

Introdu6lion. 

THE  remarkable  fait  fprings  in  the  weftern  pait 
of  our  ftate,  piefent  a  fubjed  for  inveftigation 
e<-jual]y  curious,  interefting  and  important  :  it  is 
therefore  furprifing  that  they  have  hitherto  almoft  ef- 
caped  the  notice  of  naturaiilis  and  philofophers.  No- 
thing of  confequence  I  believe  has  yet  been  publifii- 
ed  concerning  them  ;  and  it  would  hardly  be  known 
that  they  had  an  exiilence,  were  it  not  for  the  verbal 
accounts  of  a  few,  who  have  had  the  curiolity  to 
viiit  them  as  they  paffed  through  the  country.  They 
appeared  to  me  worthy  of  feme  attention,  and  ac- 
cordingly I  have  made  a  number  of  obfervations  and 
experiments  concerning  them  ;  fome  of  which  I 
propofe  to  communicate  to  the  fociety  in  the  prefent 
paper. 

Thefe  fait  fprings,  from  their  general  importance, 
might  deferve  to  be  confidered  ia  fever al  points  of 
view  ;  for  inftance, 

id.  As  an  object  of  natural  hiilory.  Being  one  of 
tliofe  finguhir  and  valuable  productions  with  which 
bountiful  nature  has  enriched  our  country  ;  it  would 
be  interefting  to  have  a  minute  and  accurate  de- 
fciiption  of  their  lituatlon  and  appearance  ;  of  the 
various  phenomena  which  they  exhibit,  and  of  the 
iiarure  and  origin  of  the  waters. 

2d]y.  As  an  objed  of  chymiftry.  It  would  be 
equally  intereiling  to  have  an  accurate  analyfis  of 
the  waters,  afcertaining  the  various  heterogenous 
fubdances  which  they  hold  in  folution,  and  the  jufl 
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proportion  of  each ;  together  \?ith  an  enquiry  into 
the  manner  of  their  formation,  and  by  what  proceiTes 
in  nature,  they  become  thus  impregnated.  It  is 
much  to  be  regretted,  that  whilit  we  are  well  ac- 
quainted with  inoft  of  the  famous  mineral  waters  in 
the  European  world,  we  fhould  hitherto  have  had 
fuch  a  very  imperfecl  knovvJedge  of  thofe  which  im- 
mediately furround  us  in  our  ov/n  country,  equally, 
if  not  more  valuable  and  ufefu). 
"  3dly.  In  a  medical  point  of  view.  An  inquiry  into 
the  nature  and  caufe  of  that  malignant  fever  which 
(every  autumn  prevails  in  the  vicinity  of  the  fprings, 
and  proves  uncommonly  mortal  to  the  inhabitants,* 
mod  probably  produced  by  fome  aerial  exhalations 
which  they  emit,  might  poillbly  lead  to  a  method  of 
prevention,  which  would  be  an  objed;  of  primary  im- 
portance to  the  fuccefs  and  increafe  of  the  manu- 
factories. Such  an  inveiligation  might  further  lead 
to  a  developement  of  fads  that  would  throw  fome 
fparks  of  light  upon  the  nature  of  peftilential  iluids 
and  the  caufes  of  malignant  difeafes. 

4thly.  In  a  political  point  of  view;  as  affording 
a  fource  of  revenue  to  the  fiate,  under  the  regula- 
tions eftablifhed  by  the  legiflacure,  and  fupplying  our 
country  with  fait  of  its  own  rnanufaduring,  fo  much 
cheaper  than  it  can  be  imported. 

5thly.  As  an  objed  of  manufadory.  It  v/ould 
doubtlefs  be  plealing  to  every  member  of  this  focie- 
ty,  at  leaft  to  be  acquainted  with  thefe  infant  manii- 
fadories,  which  promife  fo  much  future  importance 
and  ufefulnefs,  to  examine  into  the  method  and  the 
apparatus  by  which  the  fait  is  procured  from  the  wa- 

*  The  diforJer  which  prevails  about  the  fait  fprings  is  a  remitting 
billious  fever.  It  affects  fo  univerfaUy  that  very  few  who  remain 
near  them  efcape  an  attick.  This  obliges  the  inhabitants  and  manu- 
fa(f\urers  to  remove,  during  tlie  two  or  three  warmcft  fuaimer  months. 
It  appears  to  he  particularly  mortal  to  youn^i;  children,  for  I  am  in- 
formed that  one  fummer,  nine  out  of  ten  died.  Thofe  who  refide 
there  for  fome  time  become  lefs  liable  to  the  attacks  of  the  fever  than 
ft  rangers. 
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ters,  and  to  enquire  whether  there  is  not  room  for 
many  ufeful  improvements. 

In  ali  thele  refpeds  it  is  prefumed  they  are  not 
unworthy  the  notice  of  the  naturahft,  the  chymift, 
the  phyfician,  the  ftatefman  and  the  manufadurer ; 
and  as  they  are  capable  of  affording  a  large  fupply 
of  thfs  necelfary  article  of  fubfillence,  to  the  inhabi- 
tants of  a  vaft  tract  of  country,  they  will  become  a 
mine  of  incalculable  value  to  the  community  at  large. 

But  however  interefting  it  might  be  to  take  fuch 
a  general  view  of  the  fubjed  ;  it  would  be  too  ex- 
tenfive  for  the  limits  of  a  fingle  communication,  and 
perhaps  in  fome  meafure  foreign  to  the  bulinefs  of 
the  focirty.  I  (hall  therefore  content  myfelf  at  pre- 
fent  with  confidering  them  principally  in  the  laft 
point  of  view,  as  an  objed  of  manufadory  ;  being 
a  branch  of  the  fubjed  more  immediately  embraced 
by  this  infiitution.  It  will  be  necelfary,  however, 
in  order  to  render  the  account  more  intelligible,  to 
prefix  a  defcription  of  the  fituation  and  appearance 
of  the  fprings,  and  the  nature  and  contents  of  the 
waters. 

Defcription  of  the  Salt  Springs, 

THE  fait  fprings,  which  I  propofe  now  to  examine 
are  fituated  in  the  north  vvelfern  part  of  the  ftate  of 
New^-York,  in  the  county  of  Onondaga,  at  the  head 
of  the  Onondaga,  or  Salt  Lake,  about  1 50  miles  from 
the  city  of  Albany,  in  lat.  43^  4*  30"  N.  long,  i'  5' 
W.  of  Philadelphia. 

The  Onondaga  lake  is  about  fix  miles  long,  and 
on  an  average  one  mile  wide.  It  is  fupplied  with 
water  by  a  number  of  rivulets,  and  empties  itfelf  by 
a  fhort  outlet  into  the  Seneca  river,  fufficiently  large 
to  be  navigated  with  batteaux.  The  water  is  tranf- 
parent  and  abounds  wirh  fifh  ;  its  tafte  is  perfedly 
frefh,  notwithftanding  the  numerous  fait  fprings 
which  continually  flow  into  it.  This  is  the  cafe  how- 
ever only  on  its  furface,  for  I  am  informed  that  by 
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iBnking  a  corked  bottle  to  the  bottom  of  the  lake, 
and  then  withdrawing  the  cork,  fait  water  is  brought 
up.  Water  inipiegnated  with  fait  being  Ipcciucally 
heavier  than  frelh,  would  natuially  move  along  the 
bottom,  and  continue  there,  unlefs  brought  up  and 
mixed  by  forne  great  commotion  of  the  waters.  This 
can  plainly  be  difcerned,  where  the  fait  water  ilfues 
from  the  fprings  into  the  frelh  water  of  the  furround- 
ing  mar(h  ;  various  light  fubflances  may  be  feen 
fvvimming  fome  dillance  below  the  furface,  between 
the  fait  and  frefli  water  ;  thefe  fubftances  being  of 
a  fpecific  gravity,  hghter  than  the  one  and  heavier 
than  the  other.  The  bottom  of  the  lake  where  it 
can  be  feen  in  (hallow  places,  has  a  white  appear- 
ance  almoil  peculiar  to  itfelf,  except  the  fpots  which 
are  covered  with  a  lingular  fpecies  of  mofs,  growing 
there  in  abundance.  This  Vy*hite  appearance  is  raoft 
probably  produced  by  the  precipitation  of  a  calcari- 
ous  earth  from  the  water ;  and  this  conjedlure  is  con- 
firmed by  the  circumilance  of  the  fait  water  holding 
a  large  quantity  of  lime  in  folution. 

The  head  of  the  lake  is  furrounded  for  fome  dif- 
tance  by  marfhy  and  fwampy  ground,  interfperfed 
with  a  few  large  trees  and  bufhes,  but  abounds  moll 
with  flag  and  w^ild  grafs.  The  fait  fprings  iilue  for 
the  mod  part  from  this  marfh,  near  the  banks  by 
which  it  is  bounded,  at  various  didances  from  the 
waters  of  the  lake.  The  principal  fprings,  which 
are  moll  highly  impregnated  with  fklt,  and  which 
fupply  the  greater  number  of  the  manufadlories  at 
preient  eflabliihed,  ilTue  from  the  marfh  in  a  group 
at  the  foot  of  the  declivity  formed  by  the  upland  on 
which  the  village  of  Salina  is  (ituated,  commonly 
called  the  Salt  Point,  near  the  place  where  the  On- 
ondaga creek  empties  itfelf  into  the  lake.  There 
are  however  numerous  other  fait  fprings  difcovered 
in  different  parto  of  the  marfh  ;  fome  along  the  fliores 
of  the  lake,  feveral  miles  dow^n,  others  a  confidera- 
ble  dillance  up  the  Onondaga  creek  3  and  what  is 
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remarkable,  they  have  been  found  to  rife  in  fliallow 
places  from  the  bottom  of  the  lake,  iit  fome  diftance 
from  the  fhores.  All  thefe  however  are  not  fo  Itrons- 
]y  impregnated  with  fait  as  thofe  before  mentioned 
at  the  Salt  Point. 

The  fp rings  ilTue  from  the  black  mud  which  com- 
pofes  the  marlh,  by  fmall  orifices,  apparently  in  a 
perpendicular  diredlion.  The  manufaclurers,  for  the 
conveniency  of  pumping  the  water  into  conductors 
which  lead  to  the  evaporating  pots,  conitrud:  ciflerns 
or  refervoirs  where  the  fprings  appear.  The  fuper- 
fluous  water  from  thefe  as  well  as  that  from  the  furr 
rcunding  marfli,  is  emptied  into  a  fmall  bay  or  har^ 
bor  a  few  yards  from  the  fprings,  large  enough  to 
contain  fifty  or  fixty  boats  at  once,  as  if  deiigned 
by  nature  for  the  exprefs  conveniency  of  exporting 
fait.  This  bay  communicates  with  the  lake  by  a 
fnort  outlet,  but  fufiiciently  deep  to  be  navigated 
with  the  flat  boats  and  batteaux  which  are  ufually 
employed. 

The  marili  furrounding  the  fprings  for  a  few  yards, 
is  entirely  deiiitute  of  grafs  and  all  other  vegetables, 
except  fome  famphire,  f  crithmum  of  Linnaeus ;)  and 
W'hen  the  fun  Ihines,  the  water  is  evaporated  from 
the  furface  of  the  mud,  leaving  it  covered  wdth 
chriilalized  fait,  refembling  hoar  frod. 

it  is  remarkable  that  all  the  dead  vegetable  fub- 
fiances  which  happen  to  be  within  the  reach  of  the 
fait  waters,  aiTame  a  reddiili  brown  colour  ;  hence 
all  the  brumes,  old  flicks  and  various  kinds  of  tim- 
ber fcattered  about  the  fprings,  and  even  the  troughs 
(generally  m^ue  of  white  cedar)  through  which  the 
water  is  conducted  to  the  boilers,  in  a  ihort  rime  ac- 
quire this  colour  :  not  only  dead  vegetable  fubllan- 
ces,  but  even  growing  vegetables  andflones  are  thus 
changed  in  appearance.  I  have  obferved,  however, 
that  this  red  colour  extends  no  farther  than  the  fur- 
face  of  both  vegetables  and  Hones. _  The  internal 
part,  of  old  w^ood  being  invariably  black,  and  that  of 
the  Hones  nciturai.    it  may  therefore  be  produced 
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merely  by  the  depofition  of  a  red,  earthy  matter, 
upon  thefe  various  fubftances. 

Salt  fprings  are  difcovered  and  charaderifed  by 
thofe  who  fearch  for  them,  by  the  abfence  of  grafs 
^nd  flags  ;  by  the  red  colour  of  the  mud,  and  old 
wood  which  may  happen  to  be  fcattered  there  ;  if 
the  marlh  be  covered  with  water,  by  its  tempera- 
ture being  much  colder  than  the  flagnant  water  ; 
and  alfo  by  the  appearance  of  a  continual  bubbling 
from  the  bottom,  in  confequence  of  the  air  which  is 
perpetually  extricated  from  them. 
'  Vegetable  fubftances  appear  to  putrefy  much 
fooner  in  the  vicinity  of  the  fait  waters  than  in  any 
other  places ;  hence,  even  when  the  Vv^eather  is  bur  mo- 
derately warm,  there  is  always  a  very  difagreeable  pu- 
trid fmeilnear  the  fprings,  and  in  mid-fummer  1  am  in- 
formed it  becomes  almofi  intolerable.  We  could  very 
plainly  obferve  this  difagreeable  odour  as  foon  as  we 
approached  near  the  outlet  of  the  lake,  in  going  up 
the  Seneca  river  in  the  month  of  June.  On  account 
of  the  fhallownefs  of  this  outlet,  it  is  probable  that 
the  fait  water  which  had  been  gliding  along  the  bot- 
tom of  the  lake,  became  there  mixed  with  the  freHi, 
and  by  expofure  to  air,  excited  an  incipient  putre- 
faclion  in  the  various  fubftances  capable  of  under- 
going that  procefs.  Nothing  of  the  offenlive  fmell 
w^as  perceived  while  we  were  crofiing  the  lake,  bun 
it  recurred  again  in  a  much  higher  degree  as  fooa  as 
\ve  approached  the  fliore  near  the  fak  fprings.  This 
may  perhaps  be  accounted  for  by  the  weilknawn  ex- 
periments, whicli  prove  that  a  iinall  quantity  of  fak 
diifolved  in  water,  accelerates  and  promotes  putre- 
fadion;  whereas  a  (Ironger  impregnation  becomes 
highly  antlfeptic.  This  putrefaciive  procefs  takes 
place  in  an  extraordinary  degree,  only  in  thofe  litu- 
ations  where  the  fak  waters  mix  with  the  frefh  :  for 
the  undiluted  waters  of  the  fprings  themfelves  are 
fuiliciently  impregnated  with  fak  etfecluaily  to  pre- 
serve both  vegetable  and  animal  fubftances ;  being 
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ftronger  than  the  pickle  ufually  made  to  preferve 
beef.  As  a  proof  of  this  I  need  only  mention,  that 
in  alniofl  every  fpring  there  are  occaiionally  found 
feveral  dead  frogs,  that  have  accidentally  plunged 
into  them  infiead  of  frefti  water,  and  inftantly  died. 
Thefe  frequently  remain  there  for  a  long  time,  per- 
fedly  prelerved.  without  any  putrid  fmell. 

The  bottoms  of  the  fprings  appear  to  be  compof- 
ed  of  folid  rock,  for  by  running  down  an  iron  inftru- 
ment  into  them,  it  uniformly  proceeds  fix  or  feven 
feet  through  the  mud,  and  then  is  obflrudcd  by  a 
folid  obftacle,  which  can  plainly  be  felt  ro  be  flone; 
I  am  informed  by  thofe  who  have  dug  into  the 
fprings,  that  the  flreums  of  flilt  water  appeared  to 
rife  perpendicularly  from  the  bottom,  whereas  thofc 
of  frefh  water  where  they  happen  to  occur  in  thefe 
places  have  a  horizontal  diredlion,  and  more  fuper- 
ficial.  This  obfervation  confirms  the  fuppcfition  that 
the  fait  water  is  forced  diredly  upwards,  through 
the  interftices  of  the  calcarious  rock,  which  probably 
covers  a  large  body  of  fait ;  and  that  the  veins  of 
freih  water,  being  entirely  feparate,  make  their  way 
in  a  horizontal  direction  from  the  fpringy  ridge  at  a 
fmall  diftance  ;  this  too  will  explain  hov/  it  happens 
that  feveral  good  frefn  fprings  without  a  particle  of 
fait  are  found  at  the  foot  of  this  ridge,  not  ten  yards 
from  fome  of  the  fait  fprings.  Sticks  of  wood  have 
been  dug  up  from  the  bottom  of  fome  of  the  fait 
fprings,  which  have  been  found  incrufled  with  afub- 
fiance  of  a  metalhc  appearance  ;  I  could  not  pro- 
cure any  of  thefe  for  examination. 

The  refervoirs  and  fprings  of  fait  water  are  ufual- 
ly covered  with  a  pellicle  of  extreme  tenuity,  refiedl:- 
ing  the  rays  of  light  in  variegated  colours,  limilar  to 
that  which  occurs  upon  the  furface  of  the  water  in 
tar  vats :  this  is  probably  a  bituminous  oil  which  ri- 
fes  with  the  water  from  the  bowels  of  the  earth. 

There  is  continually  emitted  from  the  bottomi  of 
the  fprings  a  large  quantity  of  an  aerial  fiuid  which 
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bubbles  from  the  furface  of  the  water.  By  invertln|^ 
a  bell  glafs  in  the  fprings,  I  colleded  in  a  very  (hort 
time  a  confiderabie  quantity.  As  it  rifes  from  the 
bottom  it  appears  to  be  entangled  by  the  mud,  for 
by  running  down  a  Hick  repeatedly  it  is  difengaged 
fo  fail,  as  to  cover  the  water  with  bubbles,  refem- 
bling  a  boiling  pot.  A  burning  candle  being  put  in- 
to this  air,  thus  procured,  was  extinguifhed  in  an  in- 
Hant  of  time,  and  that  after  the  velTel  had  flood  open 
for  a  little  while.  From  this  experiment  I  conclude 
it  to  be  fixed  air,*  (carbonic  acid  gas ;)  characlerifed, 
by  its  being  totally  incapable  of  lupporting  combuf- 
tion,  and  by  its  greater  ipecific  gravity  than  atmof- 
pheric  air,  in  remaining  for  fome  time  at  the  bottom 
of  the  vefTel,  although  it  was  open. 'It  is  no  uncom- 
mon thing  to  find  this  air  generated  in  the  bowels  of 
the  earth  m  great  abundance.  It  frequently  mani- 
fefts  itfelf  in  deep  mines,  and  fometimes  proves  fatal 
to  the  miners  :  hence  they  call  it  choak  damp,  to 
diflinguifh  it  from  the  inflammable  air  which  alfo 
fometimes  occurs,  this  is  called  fire  damp  ;  it  is  fup- 
pofed  alfo  that  it  is  the  fame  air  which  iffues  from 
the  famous  Grotto  del  Gani  in  Italy,  and  is  fo  noxi- 
ous to  animal  life. 

This  air  as  it  rifes  through  the  water  does  not  how- 
ever appear  to  incorporate  with  it,  at  lead  not  in 
any  perceptible  degree  ;  for  the  water  has  none  of 
.  that  fparkling  brightnefs,  nor  the  pungent  odor, 
which  is  characleriilic  of  this  gas  when  united  vv'ith 
common  water ;  on  the  contrary  it  appears  flat  and 
heavy.  The  air  in  this  inilance  is  probably  produc- 
ed by  the  decompolition  of  lime-flone,  which  w^e 
know  contains  it  in  abundance,  and  the  fait  water 
holds  a  confiderabie  portion  of  lime  in  folution.  It 
is  probably  partly  diflblved  by  means  of  the  muriatic 
acid,  (fpirit  of  fea  fait,)  this  iiaving  a  ilronger  at- 

*  This  air  has  received  a  numhe.-  of  different  names  by  different 
auUiors,  it  Is  the  fplritus  mincralis  of  Hoffman,  the  aerial  acid  of 
Bcrghman,  the  cretaciout  acid  Foiircroy,  the  fs!:d  air  of  Prie Il- 
ly and  Black,  aad  the  carhnic  acid  £  at  of  the  French  chymifts. 
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tradion  for  linie  than  the  aerial  acid,  would  dif-  ^  ] 

place,  and  let  it  at  libertv  to  be  diffipated  in  the  \ 

form  of  air.  i 

CftLe  Nalure  of  the  V/ater,  I 

THE  appearance  of  the  fait  water  when  viewed  in  \ 
2i  glafs,  is  nearly  tranfparent  and  colonrlefs,  though  [ 
not  perfcdly  fo  ;  for  when  compared  with  common  1 
pure  water,  it  appears  to  have  a  perceptible  bluifli  I 
tinge,  probably  ovv'ing  to  its  greater  denfity.  When 
poured  from  one  giais  into  another,  it  has  Ibmewhat 
of  an  oily  afped,  being  fimilar  to  the  vitriolic  (ful- 
phuric)  acid,  which  latter  from  this  peculiarity  has  , 
been  improperly  denominated  an  oil.    The  water  \ 
taken  pure  from  the  fprings,  is  deftitute  of  any  odor.  \ 
its  talle  is  extremely  fait,  and  leaves  a  very  Cight  \ 
bitter  imprefiion  upon  the  tongue  ;  but  it  is  much  ' 
]efs  naufeous  than  fea-water.    If  it  be  true,  as  Pro-  < 
feflor  Berghman  fuppofes,  that  the  peculiar  naufe-  \ 
ous  tafle  of  fea-v>'ater,  which  is  often  attended  with 
vomiting,  and  which  is  not  found  at  all,  or  but  very 
little  in  water  taken  up  at  the  debth  of  lixty  fa- 
thorns,  is  produced  by  the  putrefadion  of  the  im-  ' 
menfe  number  of  fifli,  worms,  infeds  and  vegetables  ; 
that  grow,  live  and  periih  in  the  fea,  and  quickly 
putrefy  on  the  furface,  by  expofition  to  the  air,  af- 
filed by  the  faltnefs  of  the  Vv^ater  ;  then  it  is  evident  ; 
that  the  water  of  the  fprings  mull  be  entirely  defti-  1 
tute  o*f  it ;  for  it  iffues  clear  and  pure  immediately  J 
from,  the  earth,  and  is  of  itfelf  fufficiently  flrong  to 
prevent  putrefadion. 

The  temperature  of  the  different  fprings,  which  \ 

I  examined  by  an  accurate  thermometer  of  Faren-  i 

belt's  fcale,  was  from  fifty  to  fifty- three  degrees,  as  1 

will  appear  more  particulaily  from  the  fubfequent  \ 

table  of  fpeciiic  gravities  of  the  different  fprings  to  \ 

which  their  temperatures  are   feverally  annexed,  i 

This  is  the  ufual  heat  of  mofi:  fprings  of  every  kind,  \ 

and  hence  has  been  deduced  the  interior  temperature  a 
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of  our  earth,  which  is  fuppofed  to  be  uniformly  and 
invariably  the  fiuiie,  except  where  it  rcay  be  alter- 
ed by  local  caufes.  But  it  ought  to  be  remembered 
that  the  temperature  of  the  waters  ifiumg  from  the 
bowels  of  the  earth,  may  be  conftderably  influen- 
ced by  the  fuperficial  acquired  heat  of  its  furface  as 
they  approach  towards  it,  particularly  in  the  ium- 
mer  feafon  ;  and  hence  the  true  internal  tempera- 
ture is  probably  fome  degrees  colder."* 

The  fpecitic  gravity  of  the  water  of  a  number  of 
diftindl  fprings  was  afcertained  by  a  hydroitatic  bal- 
ance conftructed  with  mathematical  accuracy  and 
feniible  to  the  lead  variation  in  the  weight  of  the 
water,  as  exhibited  in  the  following  table. 

*  In  the  courfe  of  my  tour  through  the  vveftern  part  of  the 
ftate,  1  had  frequent  opportunities  of  examining  the  temperature 
of  a  variety  of  fprings,  favorably  fituated  to  afcertain  the  interior 
heat  of  the  earth  as  accurately  as  poffiblc  ;  the  colded  which  oc- 
curred to  my  obfervation  was  47°  (of  Farcnheic's  fcale.)  The 
wa-ter  of  the  fpring  in  which  this  experiment  was  made  ilTued  im- 
mediately from  the  foot  of  a  ridge  of  rocks  about  150  feet  high, 
nearly  perpendicular  ;  fo  that  the  temperature  could  have  been  ia- 
fiuenced  but  very  little  (if  at  all)  by  the  fuperficial  acquired  heat 
of  the  earth's  furface.  I  mention  this  more  particularly,  becaufe 
it  may  perhaps  tend  to  correft  fome  experiments  rrfade  by  Dr. 
Franklin  upon  the  fame  fubjcCl  :  they  were  made  I  think  in  the 
waters  of  different  wells,  in  and  about  Philadelphia,  which  htf  found 
to  be  52".  This  to  be  fure  is  nearly  the  ufual  temperatuf<  of 
fprings  and  wells  here,  as  well  as  in  Philadelphia,  and  perhaps  moil 
parts  of  the  world  ;  but  the  damnation  of  the  water  In  which  thefe 
experiments  are  ufually  made,  their  expofition  for  a  length  of  time 
to  the  air,  and  other  analogous  circumftances,  would  moft  proba- 
bly raife  the  temperature  very  confidcrably.  Without  however 
making  any  allowance  on  this  account,  it  had  been  taken  for  grant- 
ed by  phibfophers,  and  amongft  others  by  Darwin,  that  this  wai 
the  real  heat  of  the  earth  here  ;  and  comparing  it  with  that  of  Eng- 
land, which  is  found  to  be  48'  i.  e.  4  degrees  colder,  they  have 
puzzled  themfelves  to  account  for  this  fuppofed  difference.  Dr. 
Darwin,  I  think  reforts  to  the  hypothefis  of  internal  fires,  but  the 
more  probable  idea  is,  that  generally  no  fuch  difference  exifts; 
moll  of  the  fprings  which  I  examined  were  from  48  to  50  degrees. 


278 


Dr.  De  IFitt  on  the  Salt  Springs. 


A  TABLE  of  the  fpecific  Gravities  and  Temperatures 
of  dirFereat  Salt-Springs. 

Specific 


CO 


Springs, 

No.  I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

Mr.  Geddis's 
Mr.  Corey's 
Mr.  O.  Blennis's 
Mr.  J.  Danfortli's 


gravity, 
1,110 
1,078 
1,088 
1,107 
1,101 

T,IOO 
1,079 
1,107 

i,c6q 
1,045 
1,060 


Temperature. 

50 

5^ 


53 


The  gravity  of  the  water  of  Mr.  Geddis's  fpring 
was  afcertained  after  a  lliower  of  rain,  which  per- 
haps dilated  it  a  Kttie.  Mr.  O.  Blennis's  and  Dan- 
forth's  being  on  the  verge  of  the  waters  of  the  lake, 
appeared  to  be  mixed  with  a  portion  of  frefh  v/ater."^ 

It  will  be  unneceflary  from  the  deiign  of  this  ef- 
fay  to  give  a  minute  analyfis  of  the  waters  of  thefe 
fprings,  and  equally  fo  to  recount  the  experiments  or 
defcribe  the  procefTes  which  were  ufed  to  afcertain 
their  contents.  Ii  will  be  fufticient  barely  to  men- 
tion that  I  obtained  from  half  a  pint  of  this  water 
551  grs.  or  about  11  oz.  avoirdupoife,  of  fait,  and 
26  grs.  of  calcarious  earth  (lime  ;)  equal  to  8816 
grs.  or  20  oz.  and  76  grs.  of  fait  to  the  gallon,  and 
416  grs.  or  nearly  1  oz.  of  calcarious  earth.  It  con- 
tains alfo  a  very  minute  portion  of  vitriolic  (fulphu- 
ric)  acid,  probably  united  with  the  foflii  alkali  in 

*  The  quantity  of  impregnation  of  the  water  of  thefc  fprings 
or  any  other  fait  water,  may  be  afcertained  with  tolerable  accuracy, 
merely  hy  comparin/r  their  fpecific  ^rravitiss  with  the  known  fpecific 
g^ravity  of  water  holding  in  folution  definite  proportions  of  coinmc>a 
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the  form  of  Glauber's  fait  (fulphat  of  foda  ;)  but  it 
is  not  impregnated  with  any  iron  as  might  be  fup- 
pofed  from  the  colour  which  it  imparts  to  fubfiances 
with  which  it  comes  in  contad  ;  for  neither  the  Pruf- 
lian  alkali  northe  tindure  of  gals  produce  any  change 
<■  when  mixed  with  the  water,  both  being  accurate 
teds  to  difcover  the  fmalleft  quantity  of  this  metal. 
From  the  foregoing  analyfis  it  appears  that  the  pro- 
portion of  fak  held  in  folution  by  the  water  of  thefe 
fprings  amounts  to  more  than  1-6  of  its  own  weight: 
this  far  exceeds  every  fait  fpring  that  we  have  ever 
heard  of,  and  fea  water  I  believe,  ufually  contains 
no  more  than  about  1-30. 

With  refpedt  to  the  origin  of  the  fait  water  ws 
have  nothing  but  conjecture.  It  is  very  probable, 
however,  that  it  proceeds  from  a  folid  body  of  fait, 
at  no  great  diflance  from  the  place  where  it  iffues 

fait,  33  (hewn  in  the  following  table,  which  I  believe  is  nearly  ac- 
curate being  the  refult  of  a  number  cf  repeated  experiments. 

A  TABLE  of  the  fpecinc  Gravities  of  Salt- Water,  raade  hy 
diflblving  decimal  parts  of  an  ounce  of  Salt,  in  half  a  pint  of 
Water,  correfponding  to  pounds,  and  their  parts  cf  Salt  to  a 
gallon  of  Water. 

Decimal  parts 
of  Eoz.  to  the 

half  pint  or  lb  Specilic 

to  the  gallon.  giaviiy. 

0,05  1,006 

0,1  1,011 

0,2  1,020 

0,3  1,029 

o,f  1,037 

0,5  1,045 

c,6  1,053 

0,7  ijo6f 

0,8  1,069 

0.  9  1,077 

1,  1,084 

1.1  1,09c 

1.2  1,098 
i^»05 


Decimal  parts 

of  lOZ.tG  the 

half  pintor  lb 

Specific 

to  the  gaiioc. 

gravity. 

1,2  12 

1,119 

1,6 

1,126 

i»? 

1,140 

2, 

2,1 

2,2 

1,165 

2.4 

2;5 

3» 

1,209 
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from  the  eaith  ;  or  elfe  it  would  be  difficult  to  con- 
ceive how  it  becomes  fo  ftrongly  impregnated,  al- 
mod  to  iaturatiori.  The  rocky  bottom  of  the  fprings 
and  the  apparent  gufliing  of  the  water  through  its 
apertures,  affords  a  prefumption  that  the  body  of 
fait  may  be  immediately  below,  covered  only  by  a 
ftratum  of  calcarious  rock  ;  for  fait  mines  are  mod 
frequently  found  covered  and  interfperfed  with  lay- 
ers of  lime-itone.  At  the  diftance  of  about  half  a 
mile  from  the  fait  point,  there  is  a  pit  lately  funk  in 
the  earth  ;  it  is  four  or  five  feet  wide,  defcends 
twenty  feet  perpendicularly,  and  then  appears  to 
take  an  oblique  direction  downwards.  This  is  fup- 
pofed  by  fome  to  have  been  caufed  by  a  vacuity  un- 
derneath, produced  by  the  diHolution  of  a  body  of 
fait  in  the  waters  which  lead  to  the  fprings.  If  it 
had  any  communication  with  them,  I  fuppofed  there 
would  illue  from  it  an  air  of  the  fame  nature.  To 
afcertain  this,  I  let  down  a  burning  candle  into  the 
pit,  but  it  continued  to  burn  without  any  diminution 
of  its  luilre,  a  fufficient  proof  that  it  contained  none 
of  the  fixed  air  which  the  fprings  emit  in  fuch 
abundance. 

Of  the  Salt  ManufaBories. 

THE  marfh  from  which  the  principal  fprings  pro- 
ceed, is  bounded,  as  1  have  before  obferved,  by  a 
fteep  bank  of  clayey  ground,  about  thirty  or  forty 
feet  above  the  level  of  the  lake,  forming  the  up-land 
on  which  the  village  of  Salina  Hands.  From  this 
there  is  a  gradual  aicent  for  a  confidcrable  diftance 
back,  commanding  a  beautiful  profpedt  of  nearly  the 
whole  lake.  The  foil  is  clay,  deftitute  of  ftones,  and 
for  the  moll  part  oak  timbered.  Immediately  be- 
low the  declivity,  on  the  borders  of  the  marili,  and 
as  near  the  fprings  as  the  ground  will  admit,  are  fit- 
uated  the  buildings  which  are  defined  for  the  ma- 
nufacluring  of  fait.  They  are  conftruded  of  wood, 
generally  about  twenty  feet  wide,  and  of  various 
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lengths,  according  to  the  number  of  furnaces  they 
are  intended  to  contain ;  in  one  of  them  there  are 
fort/  evaporating  pots.  The  furnaces  are  placed 
along  one  (ide  of  the  building,  with  their  mouths 
opening  into  it.  The  other  fide  is  generally  made 
ufe  of  to  depoiit  the  fait  for  the  purpofe  of  draining 
off  the  brine,  and  allowing  it  to  dry,  immediately 
after  it  is  emptied  out  of  the  evaporating  veffels. 
The  furnaces  are  built  of  ftone,  and  two  or  three  pots 
or  kettles  (fuch  as  are  ufed  to  boil  pot-afn)  contain- 
ing each  about  eighty  gallons,  are  ufually  placed 
over  each  of  them.  Between  each  two  furnaces  a 
large  trough  is  placed,  from  which  the  water  is 
drawn  into  the  boilers  as  often  as  it  is  required. 
Thefe  troughs  are  kept  continually  filled  with  water 
by  means  of  gutters,  into  which  it  is  pumped  out  of 
the  fprings.  The  furnaces  being  fupplied  with  fue], 
and  the  pots  filled  with  water,  they  are  allowed  to 
boil  brifkly,  and  after  a  little  while  the  powder 
fcratch  (as  it  is  called)  confiding  of  calcareous  earth, 
begins  to  precipitate  to  the  bottom  ;  this  is  taken 
out  as  fafc  as  ii  is  formed,  by  means  of  large  iroa 
ladles.  By  the  time  this  has  all  fallen  down,  the 
fait  begins  to  chryftalize  ;  the  pots  are  then  furfsred 
to  boil  gently,  till  nearly  all  the  water  is  diiiipated. 
The  fait  is  afterwards  taken  out  and  depofited  in 
proper  places  to  drain  off  the  brine  and  fulier  it  Xo 
dry.  Nothing  now  remains  in  the  pot  but  a  fmall 
quantity  of  bittern,  v^hich  is  thrown  away,  and  the 
fame  procefs  is  repeated.  Part  of  the  calcareous 
matter  which  is  precipitated  in  the  operation  of  boil- 
ing, adheres  firmly  to  the  bottom  of  the  kettles^  and 
becomes  nearly  as  hard  as  flone,  hence  it  is  called 
ftone  fcratch.  It  is  neceiTary  to  feparate  this  every 
few  days,  by  m.eans  of  a  fharp  iron  pick  ;  for  if  fuf- 
fered  to  remain  too  lone,  it  becomes  fo  thick  as  to 
retard  the  boiling.  Thus  fimple  is  the  whole  pro- 
cefs t\^hich  is  ufed  in  manufacturing  a  beautiful  white 
granulated  fait  from  the  water  of  thefc  valuable 

M  m 
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fprings.  Each  boiling  of  a  ninety  gallon  pot,  yields 
about  a  biuiiel  and  a  peck  of  iklt  ;  but  there  are 
many  in  uie  of  a  much  rmaller  iize  ;  tney  may 
therefore  be  allowed  on  an  average  to  make  one 
biifliel  each  by  every  boiling  ;  they  may  be  boiled 
down  two  or  three  times  in  twenty-four  hours.  The 
whole  number  which  have  lately  been  employed  m 
the  different  manufadories,  is  one  hundred  and  fifty- 
feven  ;  with  thefe  of  courle  about  70,000  bulhels  of 
lalt  may  be  manufaclured  yearly.  From  the  report 
of  the  fuperintendant  to  the  legiilature,  it  appears 
th?a  "  the  quantity  of  fait  made,  fold  and  delrvered 
*'  from  the  20th  day  of  June,  1797,  to  the  3d  day  of 
"J'ebruary,  1798,  being  fix  months  and  fourteen 
*'  days,  (in  which  period  of  time  is  included  the 

hckly  feafon  of  faid  place)  being  manufaclured  in 
"  one  hundred  and  iifty-feven  kettles  of  different 
"  fizes,  is  25,474  bufhels.'*  From  the  above  flate- 
ment  he  calculates  that  the  probable  proceeds  of 
'\  all  the  kettles  now  occupied  at  the  different  falt- 
"  works  may  be  eflimated  at  about  60,000  bufhels  of 

of  fait  per  year."* 

By  reafon  of  the  immediate  mixing  of  the  w^aters 
of  the  fait  fprings  with  the  waters  of  the  marlh,  it 
was  iaipoffible  to  make  any  computation  of  the  quan- 
tity w^hich  they  yield,  or  the  amoui>t  of  fait  that  may 
be  made  from  them  ;  but  it  mull  be  very  great ; 
for  one  of  the  fprings  alone,  judging  from  the  If  ream 
which  it  emits,  it  is  fuppofed  could  fcarcely  be  low- 
ered by  the  operation  of  an  ordinary  pump.  Of  many 
of  the  fprings  now  ufed  by  the  manufadurers,  but  a 
Imall  part  of  the  water  is  confumed  ;  befides  a  great 
many  others  that  remain  unoccupied  :  and  it  may  be- 
prefumed  that  many  more  will  be  difcovercd  from 
time  to  time.    This  abundant  quantity  of  the  v/a- 

*  Sixty  thoufond  bufhels  of  fait  m^de  r.nnu^l!y,  at  the  rate  of  four 
cents  per  bufhel,  (the  duty  impofed  by  hw)  will  afford  a  revenue  ta 
the  ftatc  of  2,400  di)lUr<i ;  this  will  increaCe  in  time,  with  the  increafe 
of  the  manufdciorlcs,  to  a  very  handfome  fum.  The  prjci  of  isslt  i5 
idg^ulat.ed  not  to  ciLceed  fixty  cents  for  a  buftieU 
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ter  will  permit  a  very  great  increafe  of  the  manu- 
fadories,  and  a  produdlion  of  fait  to  an  immenfe 
Amount. 

We  come  now  to  examine  whether  the  prefent 
Inethod  of  manufadtiinng  fait  admits  of  improve- 
ment, and  whether  other  means  might  not  be  de- 
'vifed,  that  would  be  attended  with  fuperior  advan- 
^tage.    But  this  important  branch  of  the  fiibjed  can- 
not be  fully  difcuiied  within  the  limits  of  this  me- 
xnoir  :  I  have  per^haps  already  trefpafled  upon  the 
time  of  the  fociety  ;  it  mull  therefore  be  iefc  at  pre- 
fent in  a  great  meafure  to  the  ingenious  manufactur- 
ers, who  are  more  immediately  interefted.  To  them 
it  is  recommended  as  a  fubjed:  well  worth  their  great- 
eft  attention.    They  will  doubtlefs  flrive  10  obtain 
every  information  refpeding  the  various  methods 
and  different  inflraments  that  have  been  ufed  from 
time  to  time  in  foreign  countries,  where  this  article 
has  been  manufadlured.    They  will  like  wife  enjoy 
all  the  advantage  to  be  derived  from  their  own  ex- 
perience ;  and  it  is  efpecially  by  information  and 
experience  that  manufadures  and  arts  of  every  kind 
-can  be  brought  to  the  greateft  perfedlion.  "  I  (hall 
take  the  liberty,  however,  to  fuggeft  only  one  or  two 
improvements,  which  now  occur  to  me  as  of  primary 
importance.    The  firft  is,  to  fubftitute  large  flat  pans 
in  the  place  of  the  pots  which  are  now  altogether 
ufed.    The  moft  approved  pans  of  this  kind  employ- 
ed in  foreign  manufudories,  a  model  of  which  I  have 
now  before  me,  are  made  of  an  oblong  form,  flat  at 
the  bottom,  with  the  iides  eredted  at  right  angles  ; 
the  length  of  fome  of  them  are  15  feet,  the  breadth 
12,  and  the  depth  16  inches.    They  are  commonly 
made  of  plates  of  flieet-iron,  about  one-third  of  an 
inch  thick,  joined  together  with  nails,  and  the  joints 
are  filled  with  a  fl:rong  cement.    A  pan  of  thefe  di- 
menflons  will  contain  more  than  1,400  gallons,  and 
4,200  gallons  of  water  may  be  evaporated  in  24 
hours,  which  would  produce  at  leaft  60  builiels  of 
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fait.  It  is  probable  that  it  would  require  no  more 
fuel  for  this  purpofe,  than  is  required  to  boil  down 
lix  of  the  pots  now  ufed,  which  yield  only  about  12 
buiirels. 

Anotlier  improYement  which  would  probably  b€ 
attended  with  great  advantage,  is  the  erecting  parti- 
tion walls  between  the  openings  of  the  furnaces  and 
the  boilers,  by  thefe  means  the  duft  and  aflies,  which 
is  continually  difperfed  through  the  air  from  the 
fiues  of  the  furnaces,  would  be  prevented  from  fall- 
ing into  the  v/ater,  and  impairing  the  beauty  and 
quality  of  the  fait.  Very  little  attention  is  given  to 
this  circumftance,  as  the  works  are  conducled  at  pre- 
fent  :  not  only  the  boilers  are  continually  expofed 
to  impurities,  but  the  fait  alfo  after  it  is  manufadlur- 
ed  is  frequently  left  in  the  fame  rooms  with  the  fur- 
naces, and  by  thefe  means  becomes  almoft  covered 
with  alhes  before  it  is  taken  away. 

I  might  mention  feveral  other  things  tending  to 
facilitate  and  improve  the  operation  of  extracting 
fait  from  the  w-ater  of  thefe  fprings  ;  but  they  will 
readily  occur  upon  a  little  reflection,  to  thofe  who 
are  engaged  in  the  works. 

Notwithftanding,  however,  all  the  improvements 
which  can  be  fuggefted,  and  the  inventions  that  can 
be  had  recourfe  to,  thefe  manufacrories  will  ftill  be 
attended  with  connderable  labor  and  expence,  and 
probably  will  become  more  foin  courfe  of  time,  with 
the  fcarcity  of  wood  for  fuel.  At  prefent  the  fait  is 
afforded  for  fixty  cents  per  bufhel,  with  ample  pro- 
fit ;  but  it  is  not  to  be  expected  that  this  will  be  of 
long  duration,  for  the  increafing  diftance  of  carrying 
the  wood  to  fupply  the  furnaces,  will  proportionally 
increafe  the  expence  of  manufaduring,  and  of  courfe 
the  price  of  the  fait.  At  fome  future  time  neceflity 
will  perhaps  compel  us  to  refort  to  fome  other  means 
of  evaporating  the  water,  without  the  aid  of  fire. 
But  before  this  period  arrives,  the  hardy  fons  of  in- 
duftry  may  poiTibly  penetrate  into  the  bowels  of  the 
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earth,  and  pofTefs  themfelves  of  that  folid  body  of  fait 
which  is  buried  beneath  :  and  who  knows  but  there 
may  be  concealed  fuch  an  immenfe  mine  of  this  va- 
luable article,  that  in  prccefs  of  time,  when  a  large 
portion  of  itlhall  have  been  confumed,  there  may  be 
iufficient  room  (like  in  the  fait  mines  of  Cracow  in 
Poland)  for  a  fubterranean  town,  with  a  market 
piace,  a  church,  a  river,  and  a  famous  flatue,"  fo 
beautifully  defcribed  by  the  poetic  Darwin. 

Thus  cavernM  round  in  Cracows  mighty  mines. 
With  chryftal  walls  a  gorgeous  city  (hints ; 
ScoopM  in  the  briny  rock  l<jng  llreets  extend 
Their  hoary  courfe,  and  glittering  domes  afccnd  ; 
Down  the  bright  fteeps,  emerging  into  day, 
Impetuous  fountains  burli  theit  headlong  way. 
O'er  milk-white  vales  in  ivory  channels  fprcad. 
And  wandering  feek  their  fubterraneous  bed."  Sec, 

Dr.  Hutton  in  his  theory  of  the  earth,  fuppofes, 
that  thefe  immenfe  maiTes  of  rock  fait  may  have  been 
produced  by  the  evaporation  of  fea  water,  in  the 
early  ages  of  the  world,  by  means  of  fubterranean 
fires.  Dr.  Darwin  feems  to  be  of  the  fame  opinion, 
and  obferves  that  this  idea  is  confirmed  by  a  fadl 
mentioned  in  M.  Macquaits  Eflais  fur  Mineralogie, 
who  found  a  great  quantity  of  foflil  ftiells  principal- 
ly bi-valves  and  madre-pores  in  the  fait  mines  of 
Wialiczka,  near  Cracow.  If  we  apply  this  theory 
to  the  objecls  under  confideration,  we  may  natural- 
ly fuppofe  that  the  large  cavity  in  the  earth  now  oc- 
cupied by  the  w^aters  of  the  Onondaga  lake,  on  the 
borders  of  which  the  fait  fprings  appear,  has  at  fome 
early  period  been  the  mouth  of  a  tremendous  volca- 
nic eruption,  prodnacing  by  its  intenfe  heat  a  fudden 
evaporation  of  a  large  quantity  of  fea  water,  which 
it  happened  to  meet  in  the  interior  parts  of  the  earth. 
This  idea,  if  admitted,  will  at  once  account  for  the 
formation  of  a  lake,  and  the  production  of  a  fait 
mine  ;  at  the  fame  time  that  it  leads  the  mind  with 
more  facility  to  conceive  of  the  probable  magnitude 
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of  the  latter.  Great  indeed  mud  be  that  body  of 
ialt,  which  we  may  fuppofe  to  be  produced  by  a  tor- 
rent of  heat  near  fix  miles  in  diameter,  volatizing 
and  diffipating  the  waters,  and  leaving  the  fixed  and 
lolid  materials  in  accumulated  heaps.  Or  is  there 
fome  ftill  undifcovered  chymillry  of  nature,  that  ela- 
borates fait  from  the  materials  of  this  earth, and  col- 
lects it  in  luch  huge  malTes  as  to  be  proof  againil  the 
waftes  and  depredations  of  time.  For  in  whatever 
-way  it  may  be  produced  our  idea  of  the  quantity  re- 
mains undiminifned,  when  we  conlider  that  it  has^ 
probably  for  ages  fince,  impregnated  the  copious 
ilreams  that  flow  from  thefe  fprings,  almofl:  to  com- 
plete faturation. 
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B^efult  of  Thermometrical  Obfervations  for  the  years 
J  795  and  1796,  made  at  the  City  of  Albany  ; 

By  Simeon  De  Witt. 


1795 


V  u 

0  *  . 

2  *c  . 
5;  "3  «' 

^1  ^' 

CO  4< 

Mean  degree  of 
the  monih. 

1 

Greateft  cold  in  the 
moiuh» 

Greateft  heat  in 
the  month. 

24^1 

1 4th  day  6°  below  0 

4th  day 

45" 

23 

31 

27 

27 

10  below 

46 

53 

41 

37 

9 

20  above 

25 

43 

56 
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10 

26 

80 

53 

V 
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35 

8 

85 

53 

75 

64 

H 

51 

65 

84 

74i 

8 

54 
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96 

j66 

83 
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22 

49 

7 

94 

1  56 

70 

63 

24 

43 

1^ 

9^ 

1  43 

60 

^1 

27 

*»  r" 
■*■> 

4 

77 

32 

43 

37i 

28 

18 

7 

65 

29 

39 

34 

25 
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The  obfervations  of  which  the  preceding  table  is 
the  refult,  were  made  from  the  (late  of  the  thermo- 
ter  at  its  two  extremes  within  each  24  hours.  It  is 
only  in  this  manner  that  the  true  mean  of  the  wea- 
ther can  be  obtained,    I  do  ngt  know  for  \^hat  rea- 
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fon  obfervers  have  fixed  on  8  o'clock  in  the  morning 
and  2  in  the  afternoon,  as  is  ufually  done,  for  notic- 
ing the  ftate  or  the  thermometer.  From  fuch  obfer^ 
vations  no  true  comparifon  of  cUmates,  which  is 
then*  principal  ufe,  can  De  made.  It  is  therefore  to 
be  vviihed  that  all  obfervations  in  America,  could  be 
made  on  the  principal  1  have  adopted  :  we  might 
then  obtain  a  juil  comparative  view  of  the  weather 
in  all  places  where  accounts  of  it  have  been  kept. 
It  IS  fomewhat  remarkable  that  the  mean  tempera- 
ture of  the  weather  with  us,  is  almoll  exactly  that  of 
the  coldeft  fpring-water,  or  the  temperature  of  the 
bowels  of  the  earth. 


Result  of  Thermometrical  Observations  for  the 
year  1797,  made  at  the  city  of  New-Tork  ; 

By  GARDNER  BAKER. 
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Thermometrical  Obfervations,  made  on  the  North-Wef^ 
tern  Lakes,  from  Augujl  4,  to  September  4,  1797. 
By  Major  C.  Swan,  Paymajler  to  the  Wejlern  Army* 

[From  the  Medical  Repofitory.] 
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Remarks  where. 


Lake  Sinclair, 
do. 

River  Sinclair, 
do. 

do. 

do. 
do. 

Lake  Huron, 
do. 
do. 
do, 

Michilimackinac, 
do. 
do. 
do. 
do. 
do. 
do. 

Streights  of  St.  Jofeph. 
do. 
do. 

Falls  of  St.  Marie. 
Lake  Superior. 
Streights  of  Sc.  Jcfeph, 
Lake  Huron. 

do. 

do. 

do. 

do. 

do. 

River  Sinclair. 
Lake  Sinclair. 
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PART  IV. 


TRANSACTIONS,  &c. 


Addrefs  delivered  before  the  Society^  in  the  Ajfemhly^ 
Chaviher  in  the  City-Hally  in  the  City  of  Albany^ 
February  20,  1799  ; 

By  Simeon  De  Witt,  Surveyor-GeneraL 

Mr*  Prejident,  and  Gentlemen  of  the  Society, 

AGRICULTURE,  As^ts,  and  Manufactures,  for 
the  promotion  of  which  this  fociety  is  inftitut- 
ed  and  to  which  it  is  the  duty  of  each  of  its  mem- 
bers to  adminifter,  are  objeds  claiming  a  regard  of 
the  highefl  nature  from  every  man  to  whom  the 
happinefs  of  his  fellow-creatures  can  communicate 
reciprocal  impreffions  of  pleafure.  As  a  member  of 
fuch  a  fociety,  I  confefs  I  feel  the  weight  of  a  duty 
on  me  not  to  be  flighted  or  negleded  without  incur- 
ring the  juit  charges  of  criminating  reflections. 
The  force  of  fuch  lentiraents  has  prevailed  on  me  to 
undertake  the  tafic  of  making  the  annual  addrefs  to 
you  at  this  time,  in  obedience  to  your  order,  and 
agreeably  to  a  cuftom,  which  on  account  of  its  good 
lendjsncy,  I  cannot  but  approve.    While  fuch  are 
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my  motives,  I  have  reafons  to  hope  that  you  will  be 
indulgent  to  my  failings. 

The  defign  of  the  fociety  in  appointing  annual 
addreifes  feems  to  have  been  to  give  occahonal  op- 
portunities to  fome  of  its  members  to  fugged  matters 
that  may  facilitate  its  operations  for  the  more  et- 
fedual  attainment  of  its  ends.  Conformably  to  this 
idea,  I  fliall  undertake  at  prefent  to  bring  into  view 
what  I  conceive  neceffary  to  be  attended  to  in  order 
to  promote  the  ufefulnefs  of  the  inftitution,  together 
"with  the  duties  of  thofe  who  have  aflbciatcd  under 
it.  I  am  forry  that  from  fuch  fubjecls  I  can  promife 
jou  but  little  entertainment,  as  1  fliall  have  to  fludy 
plain  invefdgation,  rather  than  a  brilliant  difplay  of 
ideas.  There  is  the  greater  neceffity  for  my  befpeak- 
ing  every  favorable  allowance  from  you,  fince  the 
part  I  am  now  to  ad:  has  been  performed  heretofore 
by  gentlemen  who  ftand  on  the  lift  of  fcience  and 
eloquence  as  well  as  the  honors  of  their  country  in 
the  mofi:  confpicuous  rank. 

Our  bunnefs  generally  is  to  colled  all  the  improve- 
ments within  our  reach  that  may  be  made  in  agri- 
culture, in  manufadlures  and  in  the  arts  of  whatfoever 
kind  they  may  be.  But  the  firft  of  thefe  in  a  more 
efpecial  manner  is  our  object,  and  to  this  I  fhall 
chiefly  confine  my  remarks.  The  mafs  of  materials 
thus  collecled  require  of  us  moreover,  before  their 
utility  can  become  effedual,  that  they  be  digefted 
and  arranged  in  fuch  manner  as  that  every  change 
or  innovation  propofed  in  the  pradice  of  hufbandry, 
and  approbated  by  the  fociety,  may  appear  fo  obvi- 
ous and  unqueftionably  beneficial,  that  no  one  fliall 
have  occafion  to  fcruple  its  eligibility,  or  hefitate  to 
adopt  it.  It  is  incumbent  on  us  alfo  to  fl^etch  out 
plans  of  experiments  neceifaiy  to  verify  fads,  or  try 
the  truth  of  theories,  and  without  depending  on  the 
gratuitous  labors  of  others,  to  caufe  fuch  plans  to  be 
executed  under  the  authority  and  immediate  direc- 
tion of  the  fociety. 
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In  profecutinj^  fuch  a  work  the  fir(i  Inquiry  will 
neceffarily  be  concerning  thofe  particulars  apparent- 
ly the  mod  capable  of  improvement,  and  at  the 
fame  time  of  fuch  importance  as  to  demand  fpecial 
attention.  Thefe  may  be  noted  as  follows  :  ill.  Ma- 
nures. 2d.  Preparations  of  the  earth  for  the  re- 
ception of  feeds  by  mellowing  the  foil.  3d.  Rota- 
tions of  crops.  4th.  The  diiterent  kinds  of  grain, 
fruit  and  cattle,  to  which  may  be  added  hedges  and 
fences.  What  may  be  done  for  the  improvement  of 
each  of  thefe  will  employ  a  few  curfory  remarks. 

Before  I  proceed,  however,  it  will  not  be  amifs  to 
premife  that  moil  of  the  improvements  we  can  propofe 
to  ourfelves  muft  be  with  an  eye  to  economy,  that  is, 
to  the  means  of  obtaining  the  moil  with  the  ieafl  la- 
bor or  expenfe  ;  and  this  mud  be  teiled  by  found 
calculations. 

III.  On  the  fubje(fl  of  manures,  feveral  valuable 
communications  have  been  made  ;  but  tlie  farmer  is 
yet  uninformed  by  us  what  additional  quantities  of 
produce  he  may  expedlin  return  for  given  quantities 
of  each  fpecies  of  manure  recommended  to  him  ; 
when  he  is  once  made  acquainted  v.'ith  this,  and 
knows  for  a  certainty  Vvhat  profits  he  will  receive 
from  following  our  prefcriptions,  there  is  no  reafon  to 
doubt  that  he  will  liften  to  our  advice  ;  but  until 
the  advantages  promifed  to  him  are  Hated  fo  as  to 
carry  conviclion  to  his  mind,  we  cannot  expecl  that 
he  will  abandon  his  old  pradice  for  the  fake  of  novel- 
ties, tl]e  confequences  of  which  he  cannot  forefee. 
To  this  point  then  our  proofs  fliould  be  direcled  and 
the  proper  inferences  made  ;  for  no  difcovery  can  be 
accepted  as  valuable,  unlefs  its  advantages  be  made 
llrikingly  manifefl.  Little  benefit  can  be  expecled 
from  a  loofe,  unfyllemifed  afiemblage  of  experiments  ; 
few  will  take  the  pains,  and  many  good  practical  far- 
mers are  not  competent  to  make  the  comparifons 
and  calculations  requifite  to  determine  the  eligibility 
of  what  is  propofed.  In  order  to  enfure  the  adoption 
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of  any  thing  held  out  to  the  people  at  Iarge>  let  it  be 
remembered  that  plainnefs,  limplicity  and  concife- 
neis  of  argument  and  demonllration  are  of  eiTential 
importance  ;  it  is  not  furacient  merely  to  ftate  the 
proportions  of  a  fyllogifni,  we  muft  alfo  draw  the  con- 
clulion. 

I  believe  compojls  have  not  hitherto  been  placed  in 
fuch  an  obvious  light  as  to  attrad  that  regard  to 
which  their  intriniic  worth  jutfiy  entitles  them. 
Many  old  farms  of  indHferent  foils,  or  exhaufled  by 
cultivation,  remain  in  their  impoveriflied  ftate,  and 
their  owners  in  difpair  of  bettering  them,  ht  down  un- 
der the  conviciion  that  they  cannot  yield  a  fufficien- 
cy  of  manure  to  fertilize  them  to  a  higher  degree. 
Compofts  they  confider  only  as  coileclions  of  manures, 
when  in  facl;  they  are  properly  fpeaking  manufaEiories 
of  them.  By  abforbing  from  the  air  the  fertilizing 
principle,  or  brewing  it  by  means  of  a  fpontaneous 
fermentation,  heaps  of  compofls  acquire  or  generate 
accumulations  of  that  which  barren  earths  want  to 
capacitate  them  for  the  production  of  vegetables,  thus 
creating  out  of  mere  inert  matter,  maffes  highly 
charged  with  the  mod  ac1:ive  qualities  for  fuch  a 
work.  Of  this  cur  countrymen  require  proofs,  and  it 
as  our  bulinefs  ro  give  them.  We  are  to  convince 
them  that  materials  with  which  every  farm  how  poor 
foever,  abounds,  or  which  lie  within  its  reach,  and 
which  in  their  ordinary  llate  can  but  flightly  contri- 
bute to  fertilization,  may  by  a  procefs  fimple  and 
without  much  labor,  be  manufaclured  into  plentiful 
fupplies  of  the  richefl  manures. 

2,dly.  On  th^  preparations  of  fields  for  the  recep- 
tion of  the  feeds,  by  mellowing  and  pulverizing  the 
foil,  and  opening  its  bofom  to  the  genial  influences 
of  the  fivies,  I  Ihall  fay  but  httle  ;  the  only  queftion 
of  note  that  can  be  raifed  on' this  head  is,  to  what 
extent  may  labor  be  bellowed  in  this  way  moft  pro- 
fitably .-^  Whether  any  plowing  or  harrowing  in  ad- 
dition to  what  is  ufaally  done,  w^ould  make  fuch  ad- 
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ditions  to  the  produce  as  to  overpay  the  expenfe  I 
Is  not  this  a  matter  deferving  fome  inveftigation  ? 
Any  conclufions  that  may  have  been  drawn  on  this 
fubjed:  in  Europe  are  very  inapphcable  to  this  coun- 
try ;  there  land  is  dear  and  labor  is  cheap,  here  the 
eafe  is  exactly  the  reverfe  \  our  calculations  on  this 
and  many  other  branches  of  agriculture,  mud  there- 
fore be  made  on  principles  widely  different.  To  be- 
ftow  on  a  field  deligned  for  wheat  as  much  labor  of 
this  kind  as  we  would  on  a  garden,  would  certainly 
not  be  economical  ;  on  the  other  hand,  to  be  too 
faving  of  labor  would  be  equally  bad  management  t 
there  is  a  point  between  thefe  two  extremes  which 
■will  give  the  mofl  profit,  and  it  is  the  buiinefs  of 
this  focieiy  to  determine  it  as  far  as  is  praciicable. 

3dly.  The  next  article  I  mentioned,  was  rota-^ 
tions  of  crops.  It  is  an  obfervation  univerfally  known, 
that  the  ground  on  which  flax  has  been  raifed,  is 
not  fit  for  the  fame  ufe  till  after  an  interval  of  feve- 
ral  years.  With  the  phyfical  caufe  of  this  pheno- 
menon v;e  are  yet  unacquainted,  and  perhaps  will 
remain  fo  forever.  But  although  the  arcana  of  na- 
ture lie  far  beyond  our  comprehenfion,  w^e  m.av  pro-- 
fit  by  attending  to  her  operations ;  and  we  are  al- 
lowed to  frame  theories,  although  demonflrations  of 
-their  correfpondence  with  reahties  furpafs  our  capa- 
cities. I  fliall  therefore  venture  to  make  a  guefs  at 
the  caufe  of  the  fadl  juft  mentioned. 

I  will  fuppofe  that  there  are  as  many  difiin6l 
principles  or  combinations  of  principles,  engaged 
as  agents  in  the  w^ork  of  vegetation,  as  there 
are  fpecies  and  varieties  of  vegetables ;  that  thefe 
have  their  refidence  in  the  atmofphere,  and  are 
capable  of  being  abforbed,  changed  and  regene- 
rated by  the  earth,  efpecially  when  by  the  labors 
of  the  hufbandman  it  is  bared  and  expofed  to  their 
influence.  I  will  next  fuppcfe  that  generally  an  equal 
quantity  of  thefe  are  imbibed  and  ready  to  admin- 
-ilier  to  .  the  rearing  of  any  correfpondenc  vegetable. 


296 


Addrefs  to  the  Society, 


whofe  feed  may  be  depofited  in  fuch  earth.  If  thea 
only  one  kind  of  feed  be  fown  on  a  given  quantity 
of  ground,  it  will  exhauft  that  particular  principle 
which  nature  has  provided  for  its  growth.  This 
ground  will  then  become  unqualified  for  the  raifing 
of  a  fiaiilar  crop,  until  time  be  given  to  the  foil  again 
to  abforb  from  the  air  that  principle  which  has  been 
thus  diminiflied  in  the  quantity,  vi^hich  the  foil  has 
a  tendency  to  receive,  and  the  capacity  to  hold  :  in 
the  mean  time  any  other  vegetable  will  there  find 
its  appropriate  principle  undiminifhed  and  ready  to 
do  its  offices  in  raifing  it  to  maturity.  Philofophers 
may  fay  that  they  have  already  analyzed  our  atmof-^ 
phere  and  afcertained  its  conttituent  parts;  but  let 
me  aik  the  quefiion,  if  they  are  certain  that  each  of 
thefe  parts  are  not  capable  of  further  analyzation, 
perhaps  ad  infinitum^  and  if  they  can  fix  the  ne  plus 
ultra  of  nature's  refinements,  and  fay  v/here  ends  the 
lafl:  fubdivifion  of  her  works  I  If  not  then  this  theory 
cannot  be  condemned  for  want  of  plaufibility. 
What  has  been  obferved  of  flax  is  fuppofed  to  be 
true  in  fome  degree  at  leafi:  as  to  moil  other  cultivat- 
ed annuals.  Befides  it  is  further  fuppofed,  I  may 
fay  it  is  proved  that  a  crop  of  one  kind  fo  far  from 
unfitting,  will  rather  qualify  the  earth  the  better  for 
the  produdion  of  another,  if  the  fucceflion  be  con- 
ducled  as  experier.ce  directs. 

If  this  theory  then  be  admitted  to  be  well  found- 
ed, the  advantages  of  rotations  of  crops  can  be  fuf~ 
ficiently  proved  a  priori  ;  but  there  is  no  need  of 
depending  on  perfuafives  of  this  kind  ;  the  experi- 
ence of  Europe,  where  necefiity  more  eminently 
than  in  this  country,  has  become  the  mother  of  in- 
vention, has  proved  to  the  full  conviction  of  all  its 
practical  farmers,  that  this  is  to  be  numbered  among 
the  befi:  of  modern  improvements.  A  difference  of 
climate  and  of  other  circumftances  does  not  prefent 
objedtions  to  our  following  them  in  this,  that  is  does 
in  other  refpeds,    I  wifli  therefore  to  fee  my  coun- 
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trymen  obferving  their  rules  in  this  particular  with 
more  exactitude.  Theirs  is  certainly'  the  greater 
experience,  and  where  fpeciai  reafons  do  not  forbid 
our  imitating  thera  we  ought  to  do  it,  at  the  fame 
time  that  we  referve  to  ourielves  the  right  of  purfu- 
ing  our  experiments  in  the  wider  held  that  hes  be- 
•fore  us,  with  the  ambition  of  Americans,  refolved  to 
outdo  all  other  nations  in  the  rapidity  and  acceluons 
of  our  improvements.  The  diredtions  refpecling  ro- 
tations of  corps,  contained  in  books  already  extant, 
are  at  prefent  the  beft  guides  for  us. 

4thly.  In  the  fourth  divifion  of  the  branches  of 
agriculture  held  out  as  capable  of  improvement,  and 
meriting  our  regard,  we  mentioned  grain,  fruit  and 
cattle.  That  certain  fpecics  of  the  produdions  of  the 
earth  may  be  improved  as  well  as  degenerate,  expe- 
rience and  obfervation  fatisfadorily  fliew  us.  Wheat, 
rye,  barley,  oats  and  maile,  or  Indian  corn,  are  here 
moltly  entitled  to  our  attention  :  can  we  improve 
the  qualities  of  either  of  thefe  ?  that  we  can  is  per- 
haps not  an  abfolute  certainty,  but  while  there  is  a 
probability  let  us  not  lofe  fight  of  it.  If  we  reafoa 
from  analogy,  there  is  no  caufe  of  defpair  ;  and  if  in 
can  be  done  the  value  of  the  acquilicion  will  be  in- 
calculable. I  (liall  here  make  a  remark,  which  if 
true,  will  be  granted  to  be  of  fome  importance.  It 
feems  to  be  one  of  the  laws  of  nature,  that  fpecific 
changes  in  vegetables  as  well  as  animals  can  be  ef- 
fected ;  but  only  by  a  flow  and  gradual  progrefs, 
Vv/^hat  at  firft  is  a  mere  accidental  property  and  not 
fenfibiy  inheritable,  may  by  a  repetition  of  impref- 
fions  from  generation  to  generation,  become  at  lad 
confirmedly  hereditary.  That  this  is  the  cafe 
regard  to  animals,  many  occurrences  prove.  Indeed 
we  cannot  in  any  other  way  rationally  account  for 
the  varieties  even  of  our  own  fpecies,  diilinguiflied 
by  colour,  hze  and  other  peculiarities,  obferved  ia 
nations,  tribes  and  families.  No  one  will  pretend  to 
fay  that  fuch  diftin^iions  were  brought  about  in  a 
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day  or  a  year  :  they  muR  therefore  be  produced  as 
has  been  afleited,  by  the  continual  and  unitorm  ac- 
tion of  their  caufes.  The  properties  imprefled  on 
one  generation  being  thus  inherited  in  fome  degree 
by  the  next,  which  receiving  additional  and  ftronger 
iuiprefiions  of  the  fame  kind  from  the  fame  caufe 
ftill  operating,  will  tranfmit  them  (iili  further  with 
increafed  etticacy,  till  at  lafl;  the  effed  is  carried  to 
its  ultimate  point. 

Such  conlideratlons  will  fugged  to  us  the  means 
of  improving  our  varieties  of  grain.  If  they  poiTefs 
like  animals  the  faculty  of  inheriting  qualities,  of 
which  there  is  little  doubt,  v;e  fhculd  from  year  to 
year  felejf^  the  bell  for  propagators,  and  from  their 
produce  again  chufe  the  beit,  and  thus  continue 
without  iiJicrmiiiion.  By  fuch  means  purfued  for 
a  length  of  time,  it  is  more  than  probable  we  would 
accomplifh  the  deihed  objed  ;  and  who  knows  to 
what  degree  of  perfeclion  inch  things  may  be  carri- 
ed by  unremitted  application  and  care.  The  mid- 
dle llates  of  the  Union,  of  which  New- York  may  be 
feiecltrd  as  the  chief,  are  without  queflion  not  ex- 
ceeded by  any  on  the  lurface  of  the  globe,  as  a 
country  iavourabie  to  the  raifing  cf  wheat.  We 
have  therefore  nothing  to  apprehend  from  foil  and 
climate,  in'oppolition  to  our  endeavors  to  bring  it  to 
the  higheft  degree  of  perfedion  of  which  it  is  capa- 
ble, and  this  being  the  moil  valuable  produdion  of 
the  earth,  we  fliould  fpare  no  pains  to  improve  it  to 
the  utmoft  poilible  pitch. 

Fkuit,  by  which  I  mean  what  the  word  fignifies 
in  its  moll  common  or  limited  fenfe,  may  be  improv- 
ed chiefly  by  making  feledions  of  the  beft  kinds 
that  occur,  and  preferving  them  by  grafting,  inocula- 
tion and  other  well  known  methods  of  obtaining  the 
qualities  of  the  parent  vegetable  undegenerated,  if 
not  mehorated,  in  its  progeny.  What  valuable  ac- 
quihtions  lie  within  the  range  of  poffibilities,  if  we 
pay  due  attention  to  this  ayticle  may  be  aptly  illuf- 
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trated  by  fimply  pointing  to  recent  occurrences. 
The  Spitfenbergh  apple,  which  may  challenge  the 
world  to  match  it,  was  firft  difcovered  as  an  acciden- 
tal produftion,  in  the  neighborhood  of  this  city ;  for- 
tunately it  fell  into  the  hands  of  a  man  of  tafte,  who 
made  its  fuperlative  excellencies  known  to  others, 
and  gave  perpetuity  to  its  kind  ;  but  for  this  acci- 
dent it  muft  again  have  retreated  into  eternal  obliv* 
ion.  Its  compeer,  the  Newtown  pippin,  though  not 
fo  exquifitely  high  flavored,  yet  perhaps  fuperior  ia 
its  ambrolial  delicacy,  is  of  fo  late  an  origin,  that 
fads  relative  to  the  place  and  manner  of  its  birth 
are  not  yet  obfcured  by  the  length  and  uncertainty 
of  tradition.  Other  kinds,  fprung  from  American 
foil,  and  even  from  this  ftate,  need  not  fhrink  from 
a  comparifon  with  the  bell:  that  Europe  can  offer. 
Among  the  infinite  varieties  of  fruit  which  the  feed 
of  the  apple  produces,  how  many  that  would  enrich 
the  choiceft  catalogue,  muft  perilh  for  ever  with  the 
limbs  that  fupport  them,  merely  for  want  of  notice  ! 
It  cannot  therefore  be  improper  to  re  com. mend 
to  the  members  of  this  fociety  to  be  obfer- 
vant  of  what  nature  does  :  flie  like  an  indulgent 
mather  holds  out  to  us  her  favors  in  every  varied 
fliape,  as  if  intent  on  gratifying  every  eccentric 
whim,  as  well  as  all  the  innate  appetites  of  her  chil- 
dren, however  innumerably diverfified  they  may  be; 
mixed  with  her  coarfer  works  frequently  a  jewel  is 
to  be  found.  Let  us  not  then  through  mere  inat- 
tention lofe  fuch  invaluable  prizes  when  thus  gratui- 
toufly  offered  to  us. 

The  obfervations  here  made  on  the  apple,  may 
with  proper  exceptions  be  applied  no  pears,  peaches, 
plumps,  grapes,  goofberies  and  many  other  kinds  of 
fruit,  colledions  of  which  in  their  highefl  ilate  of 
perfeclion  are  capable  of  regaling  the  palate  with  all 
the  luxuries  of  a  paradife. 

That  the  breed  of  cattle  may  be  improved.  The 
manner  in  vvhich  this  may  be  clR-ded,  and  tlu  im- 
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rnenfe  advantages  of  it  are  fo  well  known  and  have 
become  topics  fo  familiar  to  every  one,  that  it  would 
feem  quite  iuperfluous  to  mention  them  on  fuch  an 
occaiion  as  this.  I  fliall  therefore  kave  them  un- 
touched excepting  in  one  or  two  points  of  view  that 
may  not  be  fo  very  common.  There  are  peculiar 
conformations  of  animals  bed  adapted  to  certain  pur- 
pofes  ;  what  thefe  are  can  only  be  known  by  ciofc 
and  accurate  obfervations.  By  fuch  obfervations  it 
has  been  difcovered  Vv^hat  corporeal  properties  in 
ilieep  indicate  the  bell  difpofitions  to  bear  the  fineft 
and  largeit  fleeces  of  wool,  and  by  feparatinf^^  from 
ordinary  flocks  Iheep  pofTefling  fuch  properties  for 
breeders,  and  continuing  the  pradice,  we  havefeen 
to  what  an  aPtoniihing  pitch  of  improvement  they 
have  been  brought  in/ome  European  countries,  even 
under  difadvantages  to  Vi^hich  our  climate  is  aftran^ 
ger. 

By  the  fame  attentions  I  therefore  take  it  for  grant- 
ed that  the  breed  of  other  cattle  may  be  proved  with 
an  eye  to  certain  fpecified  purpofes.  It  may  feem 
fantaftical,  but  there  is  no  fubllantial  reafons  to  be- 
lieve it  irnpoffible,  that  v^q  might  in  the  fame  man- 
ner procure  at  pleafure  a  comparatively  dwarfifli  or 
gigantic  race  of  animals,  were  it  an  objed  worthy  to 
be  attempted.  There  are  however  limits  or  barriers 
planted  by  nature  on  each  fide,  beyond  which,  va- 
riations from  her  general  flandard  are  not  permitted 
to  go;  on  which  alfo  climate  and  other  peculiar 
adaptations  of  circumftances  have  a  governing  in- 
fluence. But  it  is  as  certain  that  there  is  a  range, 
'within  which  means  adapted  to  their  ends  may  effedl 
vifible  changes  in  the  conftitutions  and  afpeds  of 
animals,  and  by  Ikilful  management  may  be  made 
to  anllver  certain  ends  propofed  to  be  attained.  We 
ought  therefore  to  examine  Vv^ith  the  niccfl:  fcrutiny 
what  particular  conformations  are  bed  fitted  for  the 
ufes  intended  to  be  made  of  domeftic  animals,  and 
in  th'4  manner  already  fuggefced,  to  eftabhlh  breeds 
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of  them  in  which  fuch  properties  fliall  be  improved 
and  made  permanently  hereditary.  Among  horned 
cattle  for  inftance,  thofe  of  an  athletic  make,  though 
well  calculated  for  draft,  are  not  the  beft  for  milk  ; 
thofe  two  kinds  ought  therefore  to  be  feparately 
reared  as  families  diltincl  from  each  other.  In  what 
other  refped  limilar  diilindions  might  be  ufefully 
made,  I  fhall  leave  to  the  refiedtions  of  the  fociety. 

It  cannot  be  amifs  here  to  m.ention  the  propriety 
of  domellicating  fome  of  our  wild  animals,  and  af- 
certaining  the  degree  of  ufefulnefs  that  may  be  de- 
rived from  this  fource.  The  elk,  the  moofe,  and 
bifon,  iir. properly  called  the  buffaloe,  prefent  them^ 
felves  as  fit  fubjects  for  fuch  experiments.  Of  the 
liril  of  thefe  our  prefident,  ever  indefatigable  in  ufe- 
ful  purfuits,  has  commenced  the  trial,  and  it  pro- 
mifes  fair  to  terminate  fuccefsfully.  The  moofe  alfo 
by  his  gigantic  iize,  by  his  Itrength  and  agility,  by  his 
qualities  to  furnifli  us  with  labor  and  food,  as  alfo  by 
his  defencelefs  condition  and  danger  of  total  extinc- 
tion, feems  to  plead  for  admiffion  into  the  fervice  and 
protection  of  man.  But  let  the  obfervations  already 
made  be  recollected,  which  if  well  founded,  fhould 
induce  us  not  to  relinquifli  fuch  endeavors  till  we 
have  proved  their  fuccefs  by  trials  on  feveral  fuccef- 
live  generations  of  the  fame  ftock,  and  have  thus 
effectually  determined  how  far  their  nature  is  capa- 
ble of  being  regenerated  and  fubdued  to  the  ufeful 
occupations  and  dominion  of  man. 

5thly.  On  hedges  and  fences  I  fhall  only  make 
one  remark  :  we  do  not  yet  know  in  this  country 
the  comparitive  merit  of  thefe.  This  ought  to  be 
afcertained  ;  when  it  is  once  reduced  to  the  certain- 
ty of  demonftration,  which  mode  of  inclofing  our 
fields  v/ill  ultimately  be  the  moft  laving,  the  country 
it  is  to  be  prefumed,  will  adopt  it.  Gentlemen  of 
property  and  patriotifm  ought  to  confider  it  their 
duty  not  only  to  make  agricultural  experiments,  but 
to  give  us  the  firft  example  of  carrying  into  practice 
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what  fpeculative  reafoning  and  the  experience  of 
other  countries  recommend  as  proper  to  be  introduc- 
ed into  our  own,  efpecially  in  regard  to  the  article 
under  confideration.  The  increahng  fcarcity  of  tim- 
ber makes  this  an  objed:  of  no  inconfiderable  degree 
of  importance,  and  the  novelty  of  hedges  among  us, 
require  that  famples  of  them  be  exhibited  by  the 
patrons  of  rural  economy. 

Notwithitanding  all  the  perfuafives  that  can  be 
employed  to  excite  gentlemen  difperfed  through  the 
Hate,  to  bend  their  endeavors  to  the  improvement 
of  agricuicuie  ;  notwithftanding  the  confelTed  im- 
portance of  the  fubjcci,  and  the  general  confent 
that  our  wealth  and  greatnefs  as  a  people  mud  hence 
be  derived  ;  notwlthflanding  it  be  acknowledged 
that  here  is  a  field  without  bounds  for  the  difplay  of 
talents  and  taile,  and  that  incentives  from  the  moft 
amiable  paffions  of  the  heart  urge  us  to  it  ;  I  fear 
that  we  will  not  find  the  defign  fuliy  executed,  if 
we  wholly  rely  on  the  eiforts  of  its  fcattered  mem- 
bers. We  have  indeed  no  reafon  to  doubt  that  their 
contributions  to  the  fund  of  experiments,  will  be 
large  and  fpirited,  but  they  will  be  too  hetorogenious, 
and  not  always  fuch  as  will  ferve  completely  to  de- 
monftrate  the  fads  moft  necelTary  to  be  proved.  The 
only  w^ay  by  which  we  can  fyftematically  and  effec- 
tually do  our  bufinels,  is  by  eftablifliing  an  experi- 
mental AGRICULTURAL  GARDEN.     This  tO  US  will  be 

the  fame  thing  that  a  labaratory  is  to  the  chymift  ; 
he  with  his  apparatus  in  his  room  has  difTeded  earth, 
air  and  water,  chafed  nature  through  all  her  intri-^- 
cate  flights,  and  formerly  deemed  infcrutable  mazes, 
penetrated  to  her  fecret  hiding  places,  explored  her 
dark  receffes,  unlocked  her  cabinets,  rifled  them  of 
her  richeft  jewels,  and  filled  the  treafury  of  fcience. 
What  would  he  or  could  he  have  done  if  his  depend- 
ence for  information  had  been  altogether  or  chiefly 
on  the  labours  of  others  ?  It  is  to  be  prefumed  that 
*i  cloud  of  darknefs  would  yet  enfhroud  that  moil 
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ufeful  an  d  rlelightfiil  of  fciences.  In  the  fame  man* 
ner  an  agricviltural  garden  properly  condiideJ,  might 
be  made  a  little  repreft;ntative,  a  miniature  of  the 
world,  and  fumilh  in  a  lliort  fpace  of  time,  more 
fads  relative  to  the  hiftory,  nature,  difpoiition,  con- 
iticution,  laws,  government  and  general  economy  of 
the  republic  of  vegetables,  than  could  by  any  prac- 
ticable means  be  obtained  from  all  America  in  a 
large  portion  of  a  century.  Here  exotics  might  be 
collected  and  naturalized,  our  wild,  indigenous  plants 
tamed,  and  their  ufel'ul  qualities  inveftigated,  every 
mode  of  culture  tried,  and  the  belt  accurately  afcer- 
tained,  experiments  made  of  whatever  promiles  fair 
in  theory,  or  may  lead  to  future  difcoveries  and 
proofs  of  all  thefe  exhibited  to  the  eye,  fo  that  no 
one  fhould  have  occaiion  to  riik  any  thing  by  ven- 
turing on  doubtful  projedls. 

This  Hate  it  muft  be  confeiTed  does  not  unfold  to 
the  phiiofophic  world  a  much  admired  feature  in  the 
portrait  of  America.  By  what  iniiitutions  for  the 
furtherance  of  ufeful  knowledge,  or  by  what  extra- 
ordinary efforts  of  our  citizens  to  advance  the  arts 
of  peace,  truly  patriotic,  have  we  didinguifhed  our- 
felves  ?  A  univeriity,  colleges  and  academies  we 
have  it  is  true  ;  they  ferve  to  fave  us  from  the  fhame 
of  not  following  the  fafhion  of  nations.  Nothing 
extraordinary  can  be  placed  to  our  credit  on  their 
account.  What  more  have  we  to  boaftof?  How 
few  of  our  learned  charaders  ilep  alide  for  a  mo- 
ment from  their  profellional  employments,  to  fliew 
themfelves  interefted  in  ditfuiing  a  tafte  for  ufeful 
philofophy  and  works  of  ingenuity.  Hillorians  have 
always  complimented  emperors,  kings,  and  the  ru- 
lers of  republics  with  the  moll  delicate  panegyrics 
for  their  patronage  of  the  arts  and  fciences,  and  in- 
deed the  teft  of  time  fiiews  that  fuch  praifes  were 
the  belt  merited  and  the  molt  worthily  bellowed. 
Maecenas,  although  a  renowned  prime  minilter  of 
one  of  the  greateil  monarchs  ca  earth,  would  never 
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have  left  behind  biai  a  name  diilinguiflied  as  it  is, 
immortalized  by  the  fineft  writers  that  ever  exifted, 
and  the  Iweetefl  fongs  that  were  ever  penned,  had 
he  not  been  the  patron  of  genius.  Even  the  pre- 
eminent political  purity  of  that  great  man  under 
whofe  aufpices  we  rofe  as  a  nation,  v/ill  not  retain 
an  unfullied  whitenefs  under  every  hiftorian's  pen. 
The  bell  of  ftatefmen  and  warriors  have  the  bleffings 
of  their  memories  mixed  with  curfes  ;  their  deeds 
may  aftonifli  the  world  for  a  while,  and  their  fame 
dazzle  like  the  blaze  of  a  meteor  with  a  momentary 
glare,  but  the  fathers,  friends  and  guardians  of  ufe- 
ful  arts  have  their  untainted  memories  embalmed, 
and  urn  their  aflres  in  the  hearts  of  poflerity.  As 
long  as  time  continues  its  current,  their  works  and 
their  names  together  float  along  with  it,  and  are 
gratefully  recognized  by  ages  following  ages  without 
end. 

The  fociety  of  which  I  now^  (land  the  reprefenta- 
tive,  is  without  queftion  the  moil  confequential  in 
the  ftate  :  Which  beiides  it,  receives  any  notice 
from  abroad,  or  is  calculated  to  excite  it  ?  Barren  as 
our  printed  tranfadlions  may  appear  to  the  prejudi- 
ced eyes  of  thofe  who  have  not  condefcended  to 
compare  them  with  others,  I  will  venture  to  affirm 
that  they  have  as  good  a  complexion,  and  are  fully 
as  interefting  as  thofe  of  a  limilar  kind,  by  which 
Europeans  are  climbing  up  to  greatnefs,  and  afcend- 
ing  the  ladder  of  philolbphic  fame.  The  only  effort 
we  can  boaft  of  to  inditute  any  thing  like  this  efta- 
blilhment,  was  an  attempt  foon  after  the  revolution, 
to  erect  fomething  like  a  philofophical  fociety. — 
Science  was  thus  in  a  Ihort  lived  fit  of  enthufiafm, 
propofed  to  be  courted  by  our  fplendid  characlers. 
She  was  ollentatioufly  embraced  for  a  moment  with 
a  meretricious  rapture,  and  immediately  after  with 
mercilefs  wantonnefs  abandoned  to  her  fate.  Where 
is  the  fohtary  evidence  in  our  favor  of  a  permanent 
legitimate  afiedion  for  her  }  The  extindion  of  this 
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fociety,  therefore,  if  we  can  fuppofe  it  pofiible  to  be 
fufFered  to  die,  will  be  accoinpanied  by  the  Lift  gafp 
of  our  reputation  as  a  people  confidcred  in  a  fcien- 
title  ligbc,  and  with  it  ail  the  hopes  it  has  revived 
from  tiieir  formerly  funken  ftate  will  be  bnried  to 
rije  no  more,  ExclaUve  of  this  we  are  totail}'  defli^ 
tute  of  the  means  of  concentrating  into  a  coinmon 
refervoir  the  progrcHively  acquired  knowledge  of 
our  citizens  on  the  all  important  fubjecls  we  em- 
brace, and  many  a  happy  dilcovery  mult  be  left  like 
the  flowers  of  the  foreft  to  perifli  in  ufeiefs  obfcurity. 

While  millions  heaped  upon  millions  are  expend- 
ed to  protect  the  intereils  of  the  fmail  proponion  of 
Americans  who  have  chofen  navigation  as  a  trade, 
certainly  a  little  bellowed  or  even  thrown  away  with 
a  good  intent  for  the  promotion  of  agriculture,  can- 
not be  deemed  a  mifapplication  of  money.  So  far 
from  being  coniidered  as  a  partial  bounty,  it  would 
go  fome  way  to  obviate  the  too  juflly  grounded  im- 
putation of  an  overftrained  bias  in  favor  of  com- 
Vnerce. 

And  what  other  inftitution  can  there  be  conceived 
more  deferving  the  patronage  of  a  legiilature  thaa 
this  ?  Has  it  any  thing  for  its  objed:  that  does  not 
direclly  aim  at  the  happinefs  of  mankind  ?  The 
leffening  of  labor,  that  firll  curfe  pronounced  on  man 
after  his  lofs  of  innocence,  is  its  principal  view.  It 
afpires  to  the  procuring  of  every  enjoyment  which 
the  earth  prefented  in  the  golden  age,  as  fung  by 
poets  in  ilrains  the  moil  entliuliaftic  and  fublime. 
On  fuch  fubjeds  the  good  man's  meditations  delight 
to  dw^ell.  The  Elyhum  of  Pagans,  the  Paradife  of 
Mahomet,  and  perhaps  alfo  the  Heaven  of  Chrif- 
tians,  would  to  the  view  of  mortals,  lofe  much  of 
their  attradions,  were  not  the  defcriptions  of  them 
decorated  with  agricultural  fceneries  ;  indeed  they 
almod  neceflarily  mingle  with  our  ideas  of  confum- 
mate  blifs.  While  paffions  like  demons  tear  the 
bread  of  the  politician,  gnaw  like  vultures  on  his 
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vitals,  fpread  a  gloom  over  his  perfpeclives  and  em- 
bitter his  days,  the  heartof  the  philanthropid  expands 
v/iiha  feraphic  joy,  bounds  with  godhke  palpitations, 
and  feels  emotions  of  extacy  ineffably  exquifite  as 
his  eye  roves  over  fields  where  the  golden  harveit 
luxuriantly  waves  to  the  wind  ;  where  every  flirub 
and  plant  is  loaded  with  dainties,  where  every  tree 
bends  under  its  nuit,  and  ail  things  feem  to  invite 
us  to  partake  of  their  bounties  and  be  happy.  If 
then  thefe  things  are  pure,  uncontaminated  foun- 
tains whence  human  happinefs  flows,  furely  we  can- 
not contemplate  them  with  a  ftoicai  inditference  ; 
but  as  Citizens,  as  Chriftians,  and  as  Legillators,  mult 
join  our  endeavors  to  cherifli  and  fupport  tiiem. 


ON  CULTURE. 

On  Vetches  (Vicia  Sativa  vulgaris  J  and  the  Benefit 
arifing  from  the  Cultrcation  of  them  as  a  Sunnner  FaU 
lowing  Crop.  By  Robert  R.  LivixXgston,  L.  L,  D, 
Frefideni  of  the  Society, 

'^~^HE  introduction  of  a  plant  unknown  to  our  foil 
Jl  and  climate,  and  its  relative  value  here,  and 
in  countries  in  which  it  has  long  been  naturalized, 
is  always  important  to  agriculture,  either  as  it  pre- 
fents  the  farmer  a  new  objecl  worthy  his  attention, 
or  as  it  keeps  hirn  from  entertaining  falfe  ideas  of 
its  value,  and  wailing  his  time  and  money  upon  one 
that  will  not  repay  his  expenfe. 

Having  obferved  that  vetches,  or  as  they  are  fome- 
times  called,  tares,  were  cultivated  in  Britain  and  in 
many  other  parts  of  Europe,  either  for  feed  or  forage, 
I  procured  from  England  nine  bulhels,  fix  of  wdiich 
are  called  fpring  and  three  of  w^inter  vetches, 

id  May,  1794.   Pioughed  and  crofs-ploughed  one 
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acre  of  rye-ftubble  ;  the  land  a  light  lonm  inclining 
to  fand,  upon  a  fandy  bottom,  foil  much  worn  out ; 
the  preceding  crop  fummer  rye.  After  harrowing 
fine,  I  fovved  three  bufbels  of  fpring  vetches.  When 
they  were  up,  fpread  iix  buihels  of  gypfum.  About 
one  fifth  part  of  the  field  was  on  a  declivity  and  very 
poor  ;  here  the  crop  was  thin,  yet  low  and  ihort,  the 
reft  of  the  land  was  finely  covered  with  a  thick,  clofe 
crop.  The  vines  matted  in  each  other,  infomuch 
that  the  plants  moulded  at  the  bottom.  When  in 
full  bloffom  they  were  cut,  about  the  20th  Auguft  ; 
they  yielded  two  large  waggon-loads  of  hay,  vidiich 
I  compute  at  about  25  cwt.  The  provender  ap- 
peared to  me  remarkably  fucculent,  and  extremely 
well  calculated  for  cows  and  flieep.  ^vline  was  ap- 
plied to  the  ufe  of  the  latter,  but  not  having  been  at 
my  farm  fince  the  v/inter  fet  in,  I  can-  give  no  ac- 
count of  its  application. 

Second  Experiments 

SOIL  a  loofe,  llaty  gravel,  mixed  with  clay,  being 
a  dry  hillock,  containing  one  acre  exclufive  of  fome 
part  in  wood.  In  1793,  bore  buckwheat;  ploughed 
tVv'ice  lafl:  April,  and  of  May  fowed  three  buihels 
of  vetches  ;  ftrewed  over  them  when  they  made 
their  appearance,  fix  buihels  of  gypfum.  Thefe 
vrere  defigned  for  feed,  but  the  fummer  proving  wet 
they  continued  growing  all  tbrou,C;h  the  feafon,  the 
feed  at  the  bottom  mouldingand  dropping  out,  while 
they  blofiTomed  at  the  top  fo  that  I  could  not  tell 
when  to  cut  them.  They  ftood  till  Oclober;  when 
ftretched  out  the  plants  were  four  and  five  feet  long, 
but  generally  moulded  below  ;  when  threfhed  I 
only  got  from  them  three  pecks  of  feed  of  a  very  in- 
different quality. 

Upon  comparing  thefe  experiments  with  the  ufual 
increafe  in  England,  it  appeared  to  me  that  the  quan- 
tity of  forage  obtained  was  not  inferior  to  wliat  a 
fimilar  foil  would  have  produced  there,  and  of  courfe 
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thai  our  climate  is  not  unfavorable  to  the  culture, 
provided  we  can  render  them  more  productive  of 
feed  ;  which  1  can  hardly  doubt.  My  error  was,  I 
believe,  jn  lowing  them  too  thick,  and  manuring 
with  gypfum,  which  makes  every  plant  on  which  it 
operates,  run  to  haulm.  The  wetnefs  of  the  feafon 
alfo  contributed  to  this  evil,  which  may  1  hope  be 
correcled  by  a  little  more  experience  and  care. 

Upon  this  head,  however,  we  are  autiiorifed  to  fay 
little,  bur  that  this  experiment  has  failed,  fj  far  as 
relates  to  the  produdion  of  feed  ;  but  that  the  ge- 
neral nealth  and  vigor  of  the  plant  gives  us  realbn 
to  hope  that  future  experiments  may  be  more  fuc- 
cefiful.  If  this  fliould  be  the  cafe,  and  we  can  with 
facility  raife  our  own  feed,  (its  common  piocUiCl  ni 
Ei^gland  being  25  or  30  bufhels  to  the  acre)  this 
plant  v^'ill  be  extremely  ufeful  to  thofc  farmers  who 
want  a  competent  proportion  of  meadow,  and  indeed 
in  another  point  of  view  to  every  farmer. 

If  cut  for  forage  it  comes  fufficiently  early  to  plough 
and  fow  wheat,  for  which  I  fhould  think  it  the  bed 
of  all  preparations.  The  ground  is  fo  well  covered 
that  every  weed  is  flifled  ;  the  air  at  the  roots  is 
iiagnant,  and  the  plant  being  of  that  fucculent  kind 
which  feeds  much  upon  the  atmofphere,  I  think  it 
cannot  fail  to  add  to  the  fertility  ot  the  foil.  Mine 
appeared  fo  mellow  and  free  from  weeds  when  the 
vetches  came  off,  that  I  was  tempted  to  fow  the  piece 
with  lucerne,  which  looked  very  fine  and  prorniling 
when  the  winter  fet  in. 

Our  Indian  corn  comes  off  too  late  for  wheat,  it  is 
therefore  ufual  with  us  to  fallow  it  with  a  fummer 
crop  of  oats  and  a  fmall  proportion  of  flax  ;  this  I 
believe  to  be  bad  hufbandry.  as  the  corn  is  an  cx- 
hauiiing  crop,  fo  is  oats,  and  in  this  way  the  ground 
is  a'Wriys  grow'ing  w^orfe,  and  as  it  is  feldom  rich 
enough  to  bear  wheat  after  oats,  we  generally  fum- 
iner  f'}i](AV  for  v.'hcar,  which  is  rendered  by  thad 
means  a  very  expenfive  crop.    On  the  contrary^  if 
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^.we  followed  our  corn  with  vetches,  we  fliould  be 
able  to  put  wheat  in  the  larnj  ground,  and  if  clover 
is  Ibwn  over  the  wheat  m  tlie  fpring,  and  permitted 
to  continue  only  two  years,  and  then  followed  by 
corn,  the  labor  of  faiuiing  will  be  dirniniQied,  and 
the  fertility  of  the  land  increafed  by  the  double  ope- 
ration of  thefe  leguminous  crops  on  the  air,  and  in 
the  quantity  of  manure  that  will  be  furniihed  by  the 
additional  itock  they  enable  the  farmer  to  keep. 
As  this  fubjed,  fo  well  underftood  in  Europe,  has 
hardly  been  attended  to  here,  I  will  endeavor  to 
flate  the  profit  and  lofs  of  two  farmers,  each  culti- 
vating (beiides  their  meadows)  one  hundred  acres 
of  arable  land,  one  in  the  ufnal  mode  of  this  coun- 
try, and  the  other  by  the  intervention  of  vetches  and 
clover. 

Common  agriculture  loo  acres.  Profit  per  acre. 
20  acres  of  Indian  corn,  35  bufhels  at  4s.  700 
20    Oats  on  corn  ground  of  the  preceding 

year,  20  bufhels  at  2S.  -  200 

20    Summer  fallow  -  -  000 

20    Wheat  10  bufhels  at  8s.  -  400 

20    Wheat  Hubble  in  pailure         -  020 

100    Five  years,  yield  per  acre       -       £^.13  2  o 

Expences  per  acre  for  five  years. 

Indian  corn,  ploughing,  &c.           -  200 

Oats,  twice  ploughed  -  -  100 
Harrowing,  and  feed,  and  fowing,  and  har- 

vefting           -           -           -  o  14  o 

Summer  fallow           -           -           -  i  10  o 

Wheat-feed  and  harvefting           -  100 

Rent  on  five  acres  at  4s.  a  year       -  100 

£.']    ^  o 

Balance  of  profit  on  one  acre  in  five  years, 

or  on  five  acres  in  one  year       -  5180 


13    2  o 
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Profit  on  farming  by  intervention  of  Fallow  Crops  in-^ 
Jiead  of  Fallow. 

20  acres  Indian  corn           -  -  700 

Do.    Vetches  25  cwt.  at  2/6  -  326 

Do.    Wheat  12  bulhels  -              4  16  o 

Do.    Clover  25  cwt.  at  2/6  -  326 

Do.    Clover  the  fame           -  -  326 

Five  year's  produce  of  one  acre  or  

one  year's  of  five.  £  '^^  36 

Fxpenc£s, 

Indian  corn  -  -  ~  20c 

Ploughing  corn-ground  for  vetches  o  10  o 

Seed  three  buihels  and  fowing,  &c.  0120 
Cutting  and  making  hay  -  -08a 

Vetch  Hub  Die  ploughed  once  for  wheat,  feed 

and  harveiling  -  -        i  10  o 

I2lb.  clover-feed  and  fowing  -  0150 

Mowing  clover  paid  by  the  fecond  crop  000 
Rent  20s.  or  4s.  a  year  -  100 


To  balance  of  profit  per  acre  in  five  years 

or  on  five  acres  in  one  i486 


Thus  while  one  farmer  makes  il.  3s.  5d.  a  year 
per  acre,  upon  his  hundred  acres,  clear  of  expenfe, 
the  other  makes  2I.  17s.  5d.  the  one  gets  little  bet- 
ter than  one  hundred,  while  the  other  gets  nearly 
three  hundred  a  year.  In  thts  above  Hatement  I  have 
given  one  farmer  credit  for  two  bufhels  of  wheat 
more  than  the  other,  fince  [  am  perfuaded  that  the 
vetch  crop  v/ill  improve  the  ground  more  than  the 
difference,  as  the  dung  given  to  the  corn  will  not  be 
exhauiled  by  the  intervention  of  an  oat  crop  before 
the  wheat  is  fown.  To  this  profit  fliould  alfo  be  ad- 
ded the  continued  advance  in  the  improvement  of 
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the  crop  by  the  one  mode  of  hufb:indr7,  and  the 
continued  decreafe  by  the  exhuuiling  the  land  in  the 
Qther. 

The  fallow  farmer  has  no  fodder  which  che  rota- 
tion crop  farmer  does  not  poifefs,  except  the  lhav/ 
of  his  oats,  which  we  will  value  at  half  a  ton  of  hay 
per  acre  ;  he  then  has  from  his  oats  on 
20  acres  -  -  Tons    lo  o  o 


The  fallow  crop  farmer  from  20  acres  vetches  25  o  o 
From  40  acres  clover  -  -  50  o  o 


75  o  o 

Dedud  oat  flraw       -       -       -         10  o  o 


Supeiiority  to  fallow  crop  farmer      Tons    65  o  o 

He  can  thus  winter  at  one  ton  a  head,  65  head 
of  cattle  more  than  the  fallowing  farmer,  and 
as  ea-ch  of  thefe  will  afford  at  leafi;  fix  loads  of  dang, 
he  will  be  able  to  carry  out  yearly  390  loads  of  dung 
more  than  the  fallowing  farmer;  befides  that  he  has 
one  exhaafting  crop  lefs.  It  will  be  eafy  to  fee  what 
difference  this  muft  make  in  a  few  years  in  the  pro- 
duce of  a  farm,  and  how  much  m.ore  it  would  be 
than  I  have  rated  it  at.  We  often  alk  Vv^ith  allonifh- 
ment,  how  the  Britifh  farmer  can  afford  to  pay  a 
g-uinea  an  acre  rent  I  the  diiiiculty  is  folved  if  we 
examine  the  above  ftatement  ;  fince  the  difference 
between  fallowing  and  eftablifliing  a  rotation  of  crops 
amounts  to  more  than  the  difference  of  our  rents  and 
theu's  ;  befides  that,  their  produce  m-ift  be  reckon- 
ed at  a  higher  price.  I  know  there  are  fome  flift 
foils  on  which  it  would  be  difficult  to  eilablifli  the 
rotation  I  mention,  but  this  fhould  be  no  argument 
againft  it  where  the  foil  will  admit  of  it,  particular^ 
ly  as  clover  and  vetches  may  be  introduced  with  a 
certainty  of  fuccefs,  even  if  the  ground  fhould  be 
naturally  poor,  by  the  addition  of  only  four  bulliels 
of  gypfum  to  the  acre,  which  will  indeed  ad4  i^^s.  a 
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year  to  the  acreable  expenfe,  but  it  will  at  the  fame 
time  in  all  probability  add  near  a  ton  to  the  produce. 
I  have  gone  into  tins  aigreliion  tor  the  bfiiefit  of  iar- 
mers  into  whofe  hands  our  publications  may  fall,  and 
who  have  not  had  an  opportunity  of  examining  the 
great  improvements  tnat  have  of  late  years  been 
made  in  Britain,  by  the  introduclion  of  clover  and 
fallow  crops  inflead  of  fallow.  1  would  not  be  un- 
derliood  to  confine  ray  obfervations  to  vetches,  which 
have  not  yet  been  fufficiently  tried  in  this  country  ; 
potatoes,  carrots,  or  peas,  fown  thin,  and  cut  green 
for  provender,  may  all  anfvver  the  purpofe,  but  above 
all,  clover.  It  this  lail  is  the  only  crop  to  be  brought 
into  the  rotation,  the  f}^ilem  muft  be  changed  to  the 
following  couife  :  ill,  Corn  ;  2d,  Barley  and  Clover; 
3d,  Clover;  4th,  Ciover ;  5th,  Wheat  on  one  plow- 
ing ;  by  this  means  a  crop  of  clover  will  be  fubftitut- 
ed  to  a  fallow.  The  wheat  on  a  clover  lay:  will  re- 
quire but  one  plowing,  it  will  follow  two  improving 
crops.  The  dung  whkh  will  be  applied  to  the  corn, 
will  ferve  to  biing  forward  the  ciop  of  barley,  or 
oats,  if  that  fiiould  be  preferred  to  barley  ;  clover 
will  do  well  with  either. 

I  have  now  in  the  ground  one  acre  of  winter  vet- 
ches ;  this  looked  extremely  well  lalf  December, 
but  as  I  have  not  feen  them  lince,  I  know  not  \\  he- 
ther  they  will  hand  our  winters;  the  relult  there- 
fore of  this  experiment  muit  make  the  fubject  of  a 
future  communication. 

March  16,  1796. 


Obfervations  on  the  Smut  of  Wheat,  and  the  Means  of 
preventing  it.  By  Ezra  L'HoiMMtDi lu,  I  tee- 
Prcfident  of  the  Society, 

TrilvS  difeafe,  if  it  msy  be  fo  called,  in  v/heat, 
has  attracted  the  attention  of  many  ingenious 
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writers  011  hufbandry,  in  France  and  England,  as 
well  as  other  parts  of  Europe.  In  this  flate,  efpe- 
cially  in  the  weftern  and  northern  parts,  the  far- 
mers are  frequently  great  fufferers  by  the  fmut ;  the 
defign  of  this  paper  is  to  lay  before  the  fociety  the 
conjedures  v/hich  have  been  made  refpecting  its 
origin,  and  the  modes  of  prevention,  together  with 
the  methods  ufed  for  cleanmg  the  fmutty  wheat. 

The  general  opinion  is,  that  it  is  a  difeafe  arifing 
from  the  air  or  atmofphere,  or  from  unfeafonable 
cold  and  wet,  but  in  what  manner  the  difeafe  is 
produced,  the  dirferent  writers  are  as  much  divided 
in  opinion,  as  our  phyncians  are  refptxling  the  caufes 
of  tne  yellow  fever,  or  many  other  diforders  among 
us.  The  operations  of  nature  are  fo  fubtile  in  moil 
cafes,  in  the  produdion  of  difeafes  in  the  animal  as 
well  as  the  vegetable  creation,  that  we  mud  apply 
the  remedy  before  we  can  invertigate  the  caufe. 
By  many  experiments  which  have  been  made,  it  is 
probable  this  diforder  in  wheat  is  contagious.  It  is 
obferved  here  as  well  as  in  Europe,  that  fmutty 
wheat  generally  produces  the  like  l^ind.  From 
which  obfervations  m.any  experiments  have  been 
made  to  exclude  the  fmut  from  the  grain  to  be  fown, 
and  fo  far  to  dellroy  the  fmut,  that  the  wheat  will 
not  be  aifedted  by  it  when  fov/n.  In  Young's  An- 
nals, vol.  X.  page  231,  we  have  the  following  experi- 
ments, which  may  be  ufeful  to  farmers  of  this  ftate, 
whole  fields  are  fubjecl  to  railing  fmutty  v/heat  : 

December  7,  1787.  Sowed  fourteen  beds  with 
the  fame  wheat  feed,  as  black  with  the  fmut  as  ever 
I  faw  any. 

No.  I.  Sown  dry  nothing  done  to  it,  had      377  fmutty  ears. 

2.  Wafhed  well  in  clean  water,  had         325  do. 

3.  do.    in  lin:ie  v/ater,  had  43  do, 

4.  do.    in  a  lye  of  wood  aflies,  had        31  do. 

5.  do.    in  arfenic  and  fait  mixture,  had  28  do, 

6.  Steeped  in  lime  water  four  hours,  had     12  do. 

7.  do.    in  lye  four  hours,  had  3  do. 

8.  do.    iu  arfs. lie  four  hours,  had  1  do. 
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0.  9. 

CC. 

in 

linfie  water  twelve  hours,  had 

6  fm'Jtty  ear?. 

10. 

do. 

in 

lye  twelve  hours,  had 

0  <:*(). 

(  I. 

do. 

in 

arlenic  twelve  hours,  had 

4  do. 

12. 

do. 

in 

lime  water  24  hours,  had 

0  do. 

13- 

do. 

in 

lye  Iwtiuy-four  hours,  had 

0  do. 

14- 

do. 

in 

the  arfenic  24  hours,  had 

5  do. 

I  have  feen  a  receipt  of  Mr.  J.  Harvey,  of  Wor- 
eeilerihire,  in  England,  to  clear  I'mutty  wheat,  which 
is  worth  noticing  :  he  fays,  "  We  take  fo/ne  of  the 
ledeil  marl,  or  clay,  and  dry  it  in  the  oven,  after 
dravving  bread  our,  and  when  dry  enough,  we 
powder  it  in  the  cider-mill,  as  being  the  quickeft 
w^ay,  to  line  flour,  and  put  it  in  an  old  tub  or  fucli 
thiiig,  in  the  barn,  and  when  the  threi'her  has 
fpread  about  twelve  flieaves  on  the  floor,  he  takes 
about  a  pint  of  the  powder  and  drefles  it  chiefly  oa 
the  ears  of  the  corn,  through  a  hair  lieve..  During 
threlliing,  the  red  dud  predominating,  keeps  the 
fmut  from  taking  effecl.  If  the  fieve  is  fine  through 
\vhich  the  dull  was  palled,  it  will  all  blow  away  in 
\\;innowing,  and  the  wheat  will  be  fo  free  from  it, 
that  no  man  can  tell  it  has  been  marled.'* 


Obfervations  on  Cankerworms,  and  the  Mean?  of  pre- 
venting  their  Effects.  By  Samuel  L.  Mitchell, 
AL  D.  Secretary  of  the  Society, 

FEW  fubjecls  on  rural  economy  more  ferioufly 
dcferve  our  attention  than  the  hifliory  of  the 
infecls  which  infell  our  fields  and  gardens.  The 
alarming  accounts  that  we  hear  from  almoft  every 
quarter  of  our  country,  of  the  ravages  committed 
by  thefe  creatures,  are  fuflicientto  call  cur  attention 
to  the  means  of  preventing  the  further  extenfion  of 
their  mifchief.  No  method  bids  io  fair  to  accom- 
plifli  this  end,  as  a  colledion  of  the  facts  refpeding 
the  life,  fubiiilence  and  propagation  of  each  fpecies  ; 
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and  fortunately,  fo  many  of  the  members  of  this 
fociety  refide  in  the  country,  and  the  produdions  of 
their  farms  are  in  fo  many  ways  injured  by  fome  or 
other  of  the  infedt  tribes,  that  the  means  of  acquir- 
ing the  neceliary  information,  requires  but  an  ex- 
amination of  the  appearances  that  prefent  them- 
felves,  on  the  fpot,  and  the  arrangement  of  thefe 
into  a  regular  narrative. 

The  economy  of  nature  as  it  refpecls  this  part  of 
the  creation,  is  very  remarkable.  The  number  of 
infects  known,  perhaps  furpalTes  that  of  all  the  reft 
of  the  animal  fpecies  put  together  ;  and  if  to  th^fe 
we  add  the  unknown,  as  doubtlefs  a  large  propor- 
tion of  them  remain  unnoticed  by  us,  we  fliall  find 
by  far  the  moll  numerous  clafs  of  animals  referable 
to  this  head.  Yet  vaft  as  their  numbers  and  great  as 
their  multiplicative  powers  may  be,  it  is  highly 
worthy  of  obfervaiion,  how  few  of  them  are  any 
how  immediately  ferviceable  to  man.  When  we 
have  mentioned  the  honey-bee,  the  filk-worm,  the 
gall,  vermes  and  cochineal  infecls,  and  the  Spanifh 
liy,  we  are  nearly  at  the  end  of  the  catalogue,  and 
the  reft,  if  not  diredly  noxious  to  man,  or  to  the 
plants  and  animals  ufeful  to  him,  are  however  of 
fo  little  importance,  that  for  ought  he  knows,  they 
anfwer  no  diredly  ufeful  purpofe  to  him  in  this 
fyiiem  of  things. 

In  the  politics  of  nature,  however,  it  mult  be 
owned,  they  feem  to  have  their  employment  ;  for 
they  feed  upon  living  vegetables,  and  thereby  keep 
down  their  too  luxuriant  growth,  which  might  oth- 
erwife  over-run  the  earth,  to  the  great  inconven- 
ience of  man  ?.nd  other  creatures  ;  they  devour 
dead  and  putrefying  animal  and  vegetable  fubftan- 
ces,  and  thereby  tend  to  keep  the  air  wholefome 
and  clean  ;  they  afford  food  to  thouuinds  of  birds 
and  other  animals,  who  conttantly  prey  upon  them  ; 
myriads  of  them  dying  in  or  at  the  fuiface  of  the 
earth,  contribute  to  manure  and  fertilize  the  ground. 
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and  thus  aid  vegetation  ;  and  fome  of  them  are 
highly  valued  as  articles  of  diet  by  man  himfelf. 
Nor  ought  it  to  be  forgotten  that  if  life  is  a  blelFing 
at  all,  the  comforts  and  enjoyments  of  animated  ex- 
iftence  are  thus  infinitely  extended  and  diverfified, 
fince  the  beetle  that  dwells  in  the  muck  of  the 
ivay-fide,  and  the  fpider  who  abides  amidft  the 
darknefs  and  dampnefs  of  a  cellar,  appear  to  poflefs 
their  proper  lhare  of  happinefs. 

Although  fo  few  of  them  are  ferviceable  to  man- 
kind, their  hiliory  is  ftill  very  interelVmg,  particu- 
larly fuch  of  them  as  infefl:  the  plants  and  animals 
Avhich  we  are  moll  defiious  to  rear  and  cultivate, 
and  there  is  work  enough  of  that  kind  yet  remain- 
ing undone  to  employ  all  the  diligence  and  acute- 
nefs  of  the  Swammerdams,  Lifters,  Pvcaumurs,  De 
Geers  and  Von  Rohrs  of  our  times  :  fortunate  if  by 
their  labors  we  could  fecure  our  wheat  from  the 
ravage  of  the  fly  ;  our  grapes  from  the  deftruclion 
of  the  gryllus  ;  our  grain  from  the  erofion  of  the 
weaVil,  f urculio )  and  our  orchards  from  the  fpoiling 
of  the  cankerworm,  (phalcena.) 

Thefe  refledions  are  intended  as  an  introdudion 
to  a  fevv'  facts  that  have  lately  occurred  to  me  on  the 
fubjed  of  the  laft  named  infed,  the  inveftigation  of 
whofe  w^ay  of  life  may  lead  us  pofiibly  to  fome 
jPiCthod  of  deftroying  it,  or  at  leaft  of  preventing 
its  deftrudive  elTeds.  They  are  not  offered  as  a 
complete  hifiory,  but  as  a  feries  of  fads  tending 
toward  an  hiftory. 

This  animal  is  of  that  kind  called  a  miller,  ( pha- 
lcena )  and  like  many  others  of  that  family,  feems 
to  be  an  infed  of  the  night.  In  the  day  time  it 
conceals  irfelf  in  holes  and  fpaces  under  the  loofe 
and  fhaggy  bark  of  the  apple-tree,  and  may  be 
ealily  foimd  by  fearching.  The  male  has  wings 
■which  enable  him  to  lly,  but  the  female  appears  to 
have  no  wings  at  all,  and  therefore  muft  afcend  the 
tree  by  creeping  up  the  body.    The  fpecimens  of 
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the  infed  herewith  prefented,  will  confirm  the  truth 
of  this  obfervation.  I  have  feen  them  as  loon  as  the 
25th  of  March  this  year,  in  great  numbers  in  an 
orchard  at  Newtown,  and  at  that  very  early  part  of 
the  feafon,  their  time  of  copulation  had  arrived. 

There  is  a  provifion  in  nature  for  fupplying  with 
food,  every  fpecies  of  animal,  at  its  proper  time  ; 
and  the  arrangement  in  this  cafe  feems  to  be,  that 
the  hatching  of  this  brood  of  young  ones  fliall  coin- 
cide with  the  budding  and  growth  of  the  apple- 
tree  leaves.  By  an  inftincl  of  the  parent,  her  eggs 
are  laid  in  fuch  a  place  as  will  furnifn  to  her  proge- 
ny the  aliment  moit  nutritious  and  agreeable  to  their 
confcitucion  :  and  accordingly  on  the  day  above 
mentioned,  the  female  was  feen  crawling  along 
towards  the  extremities  of  the  twigs,  to  be  there 
ready  to  make  her  depofit  and  die.  Thus  as  foon 
as  the  leaves  unfold  and  fprout  forth,  the  worm 
burfts  from  the  egg  ;  lince  the  fame  degree  of  heat 
which  caufes  the  one  to  vegetate,  ferves  to  vivify 
the  other.  The  tender  and  expanding  foilage,  thus 
attacked  by  its  enemies,  then  keen  and  voracious, 
can  neither  miniiler  to  the  wants  of  the  bloirom, 
nor  perform  its  perfpiratory  nor  refpiratory  fundions 
to  the  tree.  Whatever  endeavors  the  tree  may 
make  to  get  the  better  of  the  foes  which  befet  it,  is 
accompanied  with  a  proportional  growth  on  their 
part,  and  probably  an  increafe  of  their  numbers  ; 
and  if  by  an  extraordinary  effort,  the  flowers  fliould 
open,  they  will  be  very  likely  to  fliare  the  fate  of 
the  leaves  ;  or  if  young  fruit  fhould  be  produced, 
there  will  be  fcarcely  any  chance  of  its  advancing 
to  ripenefs. 

Robbed  thus  of  its  leaves,  bloflbms  and  fruit,  an 
orchard  can  be  of  little  value  to  its  owner.  The 
growth  of  the  trees  is  checked,  the  branches  grow 
dwarfifn  and  flirubby,  and  mofs  and  other  paraiidial 
plants  take  poffellion  of  the  bark.  Preyed  upon  in 
this  manner,  fome  trees  are  deflroyed  in  a  few  fea- 
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fons,  while  others  of  a  hardier  kind,  linger  along  for 
a  dozen  years  and  more.  And  lamentably  it  too 
often  happens,  that  the  orchard,  of  which  the  cank- 
ervvorms  have  once  taken  pofleflion,  continues  ever 
afterwards  to  be  their  habitation. 

Mr.  Forfkall  (3.  Amenitat,  Academ.  p.  294)  has 
enumerated  twenty  fpecies  of  infedls  which  feed  up- 
on the  apple-tree  ;  and  of  them,  feventeen  are  pha- 
lanas  (millers  ;)  nor  do  I  believe  thefe  are  the  whole  ; 
yet  it  feems  to  be  pretty  evident  that  the  united 
raifchief  of  them  all,  does  not  equal  the  ravages  com- 
mitted by  the  cankerworm  alone.  A  long  and  regu- 
lar enumeration  of  troubleforae  and  deftrudive  crea-' 
tures  of  this  clafs,  is  given  by  Mr,  Baeckner,  in  his 
tsoxa  InfeBorum.    (Ibid,  335.) 

From  the  fads  dated,  feveral  inferences  may  be 
drawn,  refpedling  the  prefervation  of  orchards.  In- 
fers in  their  full  grown  ftate,  or  in  their  lall  flage  of 
metamorpholis,  frequently  eat  not  at  all,  and  feldom 
do  much  harm  ;  their  dellination  during  that  portion 
of  their  life,  being  not  fo  much  to  preferve  the  indi- 
vidual as  to  continue  the  fpecies.  Nothing  then  is 
to  be  apprehend  from  the  parent  infedls  in  the  early 
part  of  the  feafon,  which  die  in  a  very  fliort  ^ime 
after  propagation. 

The  male  in  feds,  though  furniflied  with  wings,  are 
to  be  very  little  regarded  ;  for  although  they  tlit 
about  in  fwarms  and  thicken  the  air,  the  trees  can- 
not be  injured  by  them,  as  they  neither  devour  the 
leaves  nor  leave  behind  them  any  of  their  breed. 

But  the  method  of  prevention  will  depend  upon 
keeping  the  female  from  afcending  the  tree  and  pla- 
cing her  young  at  the  extremities  of  the  twigs.  As 
fhe  is  deftitute  of  wings,  and  does  not  appear  to  be 
carried  by  the  male,  there  is  only  one  way  by  which 
Ihe  can  afcend  the  tree,  and  that  is  by  creeping  up 
the  body.  If  (lie  winters  in  the  earth,  whatever  has 
a  tendency  to  deftroy  her  there,  or  to  obftrud  her 
courfe  to  the  tree,  or  her  pafTage  up  it,  or  her  congrefs 
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with  the  male  afterwards,  will  be  conducive  to  the 
end.  The  pradice  of  tarring  and  of  putting  other 
impediments  to  their  afcent,  upon  the  bodies  of  trees, 
is  therefore  well  judged  and  proper,  but  mull  be 
employed  fo  early,  as  to  prevent  the  riling  of  the 
females,  other  wife  it  will  be  ufelefs  ;  for  although 
the  males  may  appear  to  defcend  from  the  trees  to 
the  earth,  and  to  move  about  in  all  diredions,  yet  if 
once  the  females  get  into  the  tree,  it  feems  as  if  they 
never  go  down,  until  they  quit  their  hold  after  death. 
The  deltruclion  of  a  few  of  the  winged  ones,  or  males, 
then  by  the  tar,  when  daubed  on  late  in  the  feafon, 
is  of  little  confequence,  and  incapable  of  producing 
the  expected  effed. 

Having  obferved  the  female,  as  well  as  the  male, 
as  early  as  the  25ch  of  March,  to  lurk  under  the  por- 
tions of  dead  bark,  which  cover  the  bodies  of  the 
trees,  I  have  no  doubt  that  the  /craping  off  all  thefe 
hfelefs  fragments  of  rind,  would  be  a  very  beneficial 
pradice.     By  doing  this  feveral  valuable  confe- 
quences  would  enlue  :   i.  The  afcent  of  the  female 
would  be  much  more  difficult  on  the  fmooth  bark, 
than  at  prelent  amidft  its  roughnelTes  ;  and  exhauft- 
ed  by  fuch  a  fatiguing  journey  Vv'ithout  refling  pla- 
ces, ilieAVould  probably  fall  oft  before  Ihe  had  climb- 
ed to  the  boughs.    2.  The  means  of  concealment 
being  thus  taken  away,  obfervation  could  be  made 
with  more  accuracy  and  lefs  trouble  than  at  prefent, 
concerning  the  progrefs  ihe  made,  and  how  her  mo- 
tions correfponded  with  the  temperature  of  the  wea- 
ther, fo  that  methods  could  be  devifed  and  adopted 
accordingly  for  preventing  her  afcent,  or  for  her  de- 
llruclion.    3.  In  like  manner  fne  would  be  more  ex- 
pofed  to  the  blafls  of  wind,  and  to  the  alternations 
of  cold,  which  might  both  have  a  tendency  to  diflodge 
her  ;  as  for  inftance,  during  this  very  feafon,  after 
two  or  three  days  of  very  warm  and  beautful  wea- 
ther, after  the  arrival  of  robins  and  feveral  other  fpe- 
cies  of  migrating  birds,  and  fweUing  of  lillach-buds. 
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there  began  on  the  night  of  the  26th  of  March,  a 
furious  northeaitwardly  gale  of  wind,  attended  with 
a  fall  of  fnovv  and  hail,  which  lalled  forty-eight 
hours,  and  was  more  abundant  than  any  we  had  ex- 
perienced during  the  winter.  In  fuch  a  time,  there 
is  no  doubt  in  my  mind,  that  if  thefeinfeds  had  not 
been  protedcd  by  the  flireds  of  outer  dead  bark, 
they  mull  have  become  torpid  by  cold,  and  then 
been  blown  from  the  tree  and  perilhed  in  the  fnow. 
4.  If  any  of  them,  which  is  not  an  improbable  fup- 
pohtion,  pafs  the  cold  feafon  under  this  [belter,  by 
fcraping  the  trees  their  wintering  place  will  be  de- 
ftroyed.  5.  Many  of  our  migrating  birds  live  upon 
infeds  ;  thefe  latter,  by  the  propcnfity  of  their  na- 
ture, hide  themlelves  as  much  as  poffible  from  their 
deilroyers,  and  thus  prefer ve  their  lives  :  on  remov- 
ing the  fltps  of  ufelefs  and  decayed  bark,  which  may- 
be done  without  injury  to  the  tree,  the  female  m~ 
feds  on  their  whole  journey  upwards,  will  be  expofed 
to  the  view  of  their  enemies,  and  doubtlefs  fuffer 
thereby  great  diminution  of  their  number. 

It  is  a  vulgar  remark,  "  Mufcos  et  mufcas  legate 
cui^  aluid  non  fuppetit  negotiumj*  and  the  idea  of  un- 
worthinefs  or  iniignificance,  generally  alTociated  with 
thefe  and  hmilar  enquiries,  has  deterred  many  ob- 
fervers  from  communicating  and  publiihing  their 
knowledge.  For  my  own  part,  I  am  quite  fatisfied, 
however  mean  and  little  the  caafe  of  our  calamities 
may  be,  that  caufe,  Avhen  it  lays  waile  the  produc- 
tions of  the  earth,  fiuftrates  our  agricultural  labors, 
and  deprives  us  of  the  enjoyment  and  re\vard  we  ex- 
peded  from  both,  merits  the  invelligatiou  of  all, 
whole  capacity  and  lituation  enable  them  Lo  note 
fads.  On  this  occafion  I  am  happy  in  following 
the  example  of  our  ingenious  member,  v/ho  has  with 
much  difcernment  and  ability,  defcribed  the  wheat- 
infed  or  Heiiian  tly,  (Mr.  Havens,  Agricultural 
Tranfadions,  New-Iork,  part  1,)  and  of  our  worthy 
Yice-Frefident  (Mr.  L'Hommedieuj  who  has  given 
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us  fome  notices  of  the  infect  deflrudive  to  the  thorn 
and  cherry  trees  in  Suffolk  county,  (Ibid,  part  2,) 
and  from  v/hom  we  expect  further  information ;  con- 
cluding in  the  ientiment  of  our  excellent  and  patri- 
otic Prefident,  (Mr.  Chancellor  Livingilon)  "  that 
the  man  who  has  taught  us  to  guard  againll  the  rava- 
ges of  noxious  infeds,  will  be  remembered  with  gra- 
titude as  the  benefactor  of  fociety," 

March  30,  1795. 


On  preferving  and  propagating  Trees, 

THE  committee  appointed  to  report  on  the  bed 
mode  of  preferving  and  increafing  the  growth 
of  wood  and  valuable  timber,  refpedfully  fubrait 
to  the  fociety  the  following  obfervations  : 

1.  In  thofe  parts  of  the  country  where  wood  and 
timber  are  fcarce,  the  w^ood  lands  ought  to  be  in- 
clofed,  to  guard  the  young  giowth  from  cattle  and 
iheep. 

2.  If  the  woods  are  old  and  decaying,  it  is  mod  pro- 
fitable to  clear  the  land  and  let  it  lie  for  a  new 
growth.  In  clearing  fuch  lands,  it  is  bed  to  cut  all 
the  trees,  great  and  fmall,  that  the  young  trees  may 
have  an  equal  advantage  of  fun  and  air.  There  will 
be  no  need  of  prunhig  or  thinning  the  growth,  foi  if 
kept  in  fence,  the  trees  will  take  care  of  themfelves  ; 
nature  in  this  cafe  v/ill  do  all  that  is  required,  and 
much  better  than  art  and  labor. 

.  3.  This  mode  of  propagating  wood  and  tirr.ber  is 
profitable,  efpecialiy  on  poor  land,  which  cannot  be 
put  to  other  ufe.  About  twenty  years  ago,  one  of 
the  committee  purchafed  ten  acres  of  poor,  light 
land,  at  2 1  dollars  an  acre,  which  had  jud  been 
cleared  of  the  wood.  Not  being  enclofed  theyounr:; 
wood  was  much  injured  by  the  cattle  ;  but  a  growtli 
of  trees  has  notwithdanding  overfpread  the  land,  and 
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and  it  is  now  v;orth,  from  this  circumftance  alone, 
about  12  dollars  an  acre. 

4.  Expeiience  teaches  that  when  young  fprouts 
have  been  nipped  or  bitten  by  cattle,  if  the  land  is 
deligned  for  a  growth  of  ti.iiber,  it  is  bell:  to  cut  all 
the  iproQts  tnat  have  been  injured,  elofe  to  the 
ground:  new  fprouts  will  then  fhoot  up  in  a  Itrait 
diiedion  ;  by  this-  means  many  hoop-pules  may  be 
cut  to  advantage. 

5.  Woods  ought  nor  to  be  thinned  too  much.  If 
they  are  made  fo  open  as  to  admit  the  rays  ot  the  fun 
to  the  earth  a  fward  will  foon  cover  it,  which  will 
prevent  tbs  growth  of  the  trees,  and  caufe  them  to 
decay.  To  preTenttbis  the  wood  Ihould  be  fenced, 
and  the  thick  grov;th  from  the  nuts  and  acorns  will 
focn  dedroy  the  grafs,  and  prefer ve  the  earth  light 
and  moifl:. 

6.  The  foregoing  rule  is  particularly  applicable  to 
forefis  intended  for  fuel,  in  which  a  rapid  growth 
and  large  quantity  of  wood  is  delired.  Some  more 
latitude  may  be  ufeful  in  cultivating  wood  for  dura- 
ble timber  ;  as  experience  ihows  that  wood  growing 
in  thick  fliade  and  a  moifl:  air,  is  not  fo  hard  as  that 
which  has  the  benefit  of  the  fun  and  free  air. 

7.  It  is  probable  that  much  poor  and  worn  out 
land  in  this  country  vi'ould,  if  appropriated  to  the 
rainng  of  wood  folely,  become  very  profitable.  Fev/ 
experiments  have  yet  been  made  among  us  ;  but  tlie 
praflice  of  Europeans  will  go  far  to  fettle  this  point. 
It  is  found  in  Europe,  that  tranfplanted  trees  will 
not  grow  as  well,  nor  as  large  and  thrifty,  as  thofe 
which  grov\^  from  the  nut,  acorn,  or  feed  \  and  that 
the  latter  fucceed  bed,  where  the  leall  labor  is  b€- 
fiowed  in  preparing  the  land.  Oaks  are  bell  pro- 
pagated by  leaving  the  acorns  on  the  furface  of  the 
ground,  covered  by  the  grais ;  but  in  this  way,  the 
acorns  are  cxpofed  to  be  devoured  by  animals.  To 
prevent  this,  it  is  recommended  to  preferve  them 
through  the  winter,  and  plant  them  in  the  follov^ing 
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manner  :  firH:  make  a  bed  of  loam  about  fix  inches 
deep  ;  on  this  plant  the  acorns  about  two  inches 
deep  ;  over  them  lay  another  bed  of  fix  inches  of 
earth;  over  that  another  layer  of  acorns,  and  fo  on, 
as  far  as  occafion  requires.  The  whole  mull  be  fo 
covered  with  earth,  as  to  preferve  them  from  the 
froft.  Early  in  the  fpring,  the  bed  is  to  be  opened, 
when  the  acorns,  which  will  have  begun  to  fnoot, 
are  to  be  planted  about  a  foot's  difiance  from  each 
other. 

8.  Another  mode  of  planting  them,  is,  to  dig  a 
fmall  hole  with  a  pick-axe,  and  drop  the  acorn,  co- 
vering it  w^ith  earth.  This  is  a  very  fimple  method  ; 
but  care  m-uft  be  taken  not  to  bury  the  feed  too 
deep:  two  inches  is  found  to  be  the  befi  depth.  The 
lefs  covering  the  better,  provided  the  acoru  is  fecur- 
ed  from  birds  and  other  animals^ 

9.  Another  practice  is  to  pare  the  earth  with  a 
plough,  and  plant  the  acorns  in  rows,  covering  them 
with  the  turf.  This  is  not  a  great  deal  of  labor,  and 
v/iil  fecure  the  acorns  from  animals.  One  drops  the 
acorns  while  another  covers  theme  The  diilance  of 
the  rows  may  be  at  any  m.an's  pleafure  ;  but  the 
thicker  the  trees,  the  fooner  will  the  ground  be  fnad- 
ed,  and  the  turf  deftroyed.  As  the  young  trees  ad- 
vance, the  weaker  ones  will  die,  and  the  vigorous 
and  thrifty  only  furvive.  Nature  thus  will  fuper- 
^ede  the  ufe  of  the  pruner's  hand. 

10.  As  wood  for  fuel  and  timber  is  becoming 
fcarce  and  dear,  along  tiie  fea-coaft  of  thefe  Hates, 
the  committee  w^ould  recommend  tiiat  fome  iveps  be 
taken  by  the  fociety,  to  encourage  the  cultivation 
of  trees.  It  is  probable  that  great  numbers  of  old 
fields  might  in  this  way  be  converted  into  very  pro- 
fitable lands.  It  is  a  circumftance  that  deferves  par- 
ticular notice,  that  vegetation  is  ordained  to  be  the 
natural  fertilizer  of  the  earth  ;  and  it  is  a  i:appy  ar- 
rangement in  the  economy  of  nature,  that  the  moll 
iifeful  of  vegetable  produdions,  furai.'h  this  fertility 
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in  greateft  abundance.    Grafs  contributes  to  enrich 
land  much  more  than  weeds ;  and  ufcful  foreft-trees, 
by  the  leaves  they  depohc  every  autumn,  create  a 
deep  rich  mould,  that  benefits  the  earth  much  more 
than  ufelefs  Ihrubbery. 

Hence  trees  planted  on  impoveriflied  fields,  will, 
ns  they  grow,  furnilh  the  earth  annually  with  a  por- 
tion of  vegetable  nutriment  :  and  the  land,  while 
it  fuilains  a  valuable  foreit  of  wood,  is  continually 
growing  richer,  and  fitted  for  cultivation,  when  the 
wood  fhali  be  taken  olf. 

This  beautiful  order  in  the  vegetable  world,  feems 
to  refemble  the  harmony  of  the  moral  fyfi:em,  in 
"which  duty  and  intereft  are  invariably  connecled. 


An  Account  of  jhvie  of  the  Natural  Produdiions  of  the 
PVeJlern  Fart  of  this  State  ;  In  a  Letter  to  the  Secre- 
tary.    By  John  W.  Watkins,  Efq, 

D ESIROUvS  of  making  ufeful  my  obfervations  on 
the  natural  produds  of  the  new  fetthng  part 
of  this  itate,  I  tranfmit  you  famples  of  fuch  of  them 
as  I  have  cclied:ed,  and  judge  worthy  the  attention 
of  the  agricultural  fociety. 

Encloled  in  the  paper  marked  number  one,  is  a 
fample  of  what  is  called  winter-grafs,  part  collected 
the  lafl:  fummer,  and  part  in  November  ;  alfo,  fome 
roots  of  the  grafs  in  vegetation.  Thefe  famples  fu- 
percede  the  neceffity  of  a  defcription  of  the  foliage. 
Growing  in  ficols  like  wheat,  the  roots  being  flender 
and  taking  but  light  hold  of  the  earth,  it  requires  a 
nourifhing  and  light  or  loamy  foil  to  vegetate  in,  of 
courfe  it  is  in  general  found,  and  there  only  thrifty, 
in  beach  and  maple  lands,  which  are  com.monly  clay 
or  mavl  bottoms  with  a  more  or  lefs  covering  of  light, 
loorny,  vegetable  mould.  The  winter  feems  to  make 
no  impreifion  on  this  grafs,  I  have  feen  it  look  thrif- 


On  Natural  Produl^iom.  ^25 

ty  and  green  among  other  grafles  which  the  froft  had 
deftroyed.  When  the  fnovv  leaves  the  ground  in  the 
fpringit  furniflies  a  nourifliing  paliure  that  cattle  are 
fond  of.  I  am  inclined  to  believe  it  vvouid  make  a 
valuable  feed  for  iheep  who  want  green  food  early  in 
the  fpring,  fliould  its  juices  be  found  congenial  to 
their  conttitutions,  as  it  is  faid  to  polTefs  fome  medi- 
cinal properties. 

Enclofure  No.  2,  contains  a  fample  of  the  wild 
pea.    The  bloiTom  of  it  is  purple  mixed  with  white, 
the  pod  liat,  exceeding  an  inch  in  length,  the  feeds 
fmall.    I  judge  it  to  be  a  perennial,  as  it  grows  in  a 
meadow  ot  mine  which  has  for  feveral  years  been 
cut  before  the  pods  opened  to  difcharge  the  feed.  It 
requires  rich  and  moift  land,  and  is  generally  found 
where  there  is  ftrong  grals  or  weeds  by  which  it  can 
be  fupported.    For  pailure  it  aifords  a  feed  cattle 
are  fond  of,  but  it  would  not  be  profitably  ufed  that 
way,  as  when  fed  down  it  appears  to  take  a  long 
time  to  recover  its  growth.    Its  excellence  is  as  a 
fodder,  for  which  it  is  preferred  to  clover  for  nourifh- 
ment,  and  over  which  it  has  this  advantage,  that 
w^hen  cured  in  proper  time  the  (lalk  is  not  as  brittle 
and  the  leaves  do  not  pulverife  as  readily  as  thofe  of 
clover,  as  may  be  perceived  by  the  fample.    I  con- 
clude it  would  be  beft  mixed  with  timothy  or  fome 
kind  of  grafs  that  has  tall  and  flower  flalks,  to  which 
the  tendrils  of  the  vine  can  fallen,  and  enable  it  to 
have  the  mod  profitable  growth  :  In  fuch  a  fituation 
I  have  feen  it  four  feet  high.    I  regret  that  my  peo- 
ple have  difappointed  me  in  not  coileding  fome  of 
the  feed  as  I  had  directed . 

Enclofure  No.  3,  contains  t\\Q  feed- ears  a  grafs 
of  the  culmiferous  kind ;  the  leaves  are  long,  about 
half  an  inch  wide,  terminating  in  a  point,  and  grow- 
ing from  the  roots  :  the  flower  flalks  are  numerous, 
about  tu^o  feet  in  length,  flender,  and  having  each  a 
head.  This  grafs  when  rubbed,  has  an  agree- 
able fmell,    1  met  with  it  at  a  farm-houfe,  and  was 
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informed  that  it  had  been  firfl  noticed  lafl:  year,  and' 
was  fuppofed  to  have  been  brought  by  fome  birds. 
I  obferved  it  growing  at  the  fide  of  a  hill  of  clay  land. 
The  peculiar  property  attached  to  it  by  the  farmer, 
was,  its  ability  to  refill  a  dry  feafon,  as  he  had  no- 
ticed it  to  be  in  full  verdure  during  the  uncommon 
drought  the  laR  fummer,  when  the  other  grafles 
were  perifhing.  The  great  quantity  of  feed  it  pro- 
duces, and  the  abundance  of  leaves,  make  it  a  very 
r-curiHiing  pailurc,  to  which  ufe  it  fliould  be  applied, 
as  it  very  eafily  fneds  its  feed. 

Enclofure  No.  4,  contains  the  roots,  flowers  and 
leaves  of  ipecacuanha,  which  grows  abundantly  in 
many  parts  of  the  country.  How  far  its  properties 
may  render  it  ufeful,  experience  in  the  ufe  of  it  can 
only  determine ;  it  is  to  be  dehred  it  may,  and  fu- 
perfede  the  necefiity  of  importing.  It  is  laid  not  to 
be  as  urong  as  the  imported  :  this  may  be  owing  to 
its  not  being  cultivated,  or  growing  under  the  fliades 
cf  a  foreft  ;  it  may  at  the  fame  time  have  balfamic 
virtues,  ariiing  from  a  difference  of  foil  and  climate, 
the  imported  has  not ;  the  Peru  and  Brazil  ipecacu- 
anha differ  in  this  refpecl.  I  have  been  informed 
the  Indians  ufe  an  infufion  of  it  in  fpirits  (pradifed 
alfo  by  fom.e  of  the  prefent  inhabitants)  in  a  violent 
bilious  remittent  fever,  which  generally  feizes  the 
patient  w^ith  violent  pains  in  the  head,  back  and 
limbs,  a  tenfe  flxin,  lick  flomach,  infatiable  thirft, 
snd  when  not  early  relieved,  with  ftrong  convuliive 
afFeclions,  a  yellow  f]s:in,  fucceeding  evacuations, 
which  they  firfl:  endeavor  to  effed  by  fweating. 

No.  5  enciofes  fampLes  of  the  Indian  hemp,  in  its 
flowering  ilate,  having  completed  its  growth  and  ri- 
pened its  feed,  and  the  cortex  of  a  rotten  fcalk  ;  alfo 
fome  of  the  feed.  Whence  it  will  not  be  neceifary 
to  give  any  defcription  of  the  plant,  although  effen- 
tially  different  in  appearance  from  the  common  kind. 
The  fibres  of  the  bark  are  very  fine,  flrong  and  of  » 
light  colour  ;  I  do  not  apprehend  it  will  be  as  proper 
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as  the  common  hemp  for  cordage,  but  for  fome  kinds 
of  linen,  ftockings,  canvafs  and  fmall  cords,  it  may- 
be found  fuperior,  from  its  fupevior  firengtii.  Lineu 
and  lines  made  of  it  have  been  found  ilrong  and  dura- 
ble.  It  grows  in  wet  rich  land  :  I  have  fcen  it  grow- 
ing where  the  water  rem.ained  on  the  land  near  five 
months,  and  have  been  informed  it  is  not  an  annual, 
which  1  am  inclined  to  believe,  frOxTi  the  long  time 
fome  land  producing  it,  is  under  water  ;  which  cir- 
cumftance  induces  me  to  fuppofe  itfimilar  to  a  kind 
I  have  been  told  grows  in  fome  parts  of  the  Ruilian 
dominions,  which  is  fovvn  every  five  or  fix  years. 
Should  it  be  found  ufeful,  it  has  the  advantage  of 
furnifhinga  product  fiom  lands  unfit  from  their  v;et- 
nefs  for  any  (^ther  cultivation,  as  the  feed  may  there 
be  depofited  in  the  lafl  of  the  dry  feafon  for  the  next 
year's  growth,  by  a  harrow.    It  may  be  objecled 
that  the  feed  would  rot  by  being  a  long  time  under 
water,  which  is  anfwered  by  their  being  in  an  uncul- 
tivated ftate  of  vegetation,  faed  from  the  plant  in  the 
fall,  and  remaining  part  of  the  winter  and  all  the 
fpring  under  water. 

I  endeavored  to  inform  myfelf  refpeding  the  rice 
of  the  lakes,  but  could  not  difcoverit  v;as  any  where 
to  be  met  v.'ith  on  this  fide  lake  Superior,  where  it 
it  is  faid  to  grow  in  abundance  in  the  water,  the  In- 
dians ufmg  it  for  food.  Upon  the  purple  dye  made 
ufe  of  by  the  Indians  for  ftaining  the  quills  on  their 
belts,  my  enquiries  were  not  fatisfadory  ;  fome  in- 
formation leading  to  a  belief  it  was  procured  from  a 
root ;  other  information  that  it  was  procured  from 
hemlock  and  black  alder  barks,  which  is  known  to 
be  what  they  ftain  their  baflcets  red  with.  Alder 
produces  a  rich  yellow  ;  hemlock,  a  deep  red  ;  duly 
compounded  they  may  produce  a  bright  red,  or  a 
purple. 
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Means  of  prefsrving  Mildewed  Wheat  from  injury. 
Communicated  by  Mr.  L'HcmxMEdieu. 

"  A   ^^^-^  piece  of  wheat  being  lodged  by  heavy 
Jljl  rains,  and  being  foon  after  perceived  to  be 
infeded  with  the  mildew,  was  cut,  though  in  a  per- 
fedly  green  ftate,  namely,  about  three  weeks  be- 
fore the  ufual  time  of  cutting.    It  lay  fpvead  abroad 
upon  the  Hubble  until  it  became  dry  enough  to  pre- 
vent its  caking  in  the  flieaf,  when  it  was  bound  and 
fet  up  in  Hacks.    The  refult  of  this  treatment  was, 
the  grain,  though  fmall,  was  of  a  line  colour,  and 
the  heaviefl:  wheat  which  grew  upon  the  fame  farm 
that  feafon,  owing,  no  doubt,  to  the  thinnefs  of  its 
Ikin.    What  appears  more  remarkable,  the  ftraw 
was  perfedly  bright,  not  a  fpeck  upon  it.  The 
idea  of  the  judicious  manager  in  vvhofe  pradice  this 
experiment  took  place  is,  that  cutting  the  crop  as 
foon  as  it  is  ftruck  kills  the  mildew,"  and  on  this 
principle  he  pradices  himfelf,  and  recommends  in 
general  terms  the  cutting  of  mildewed  wheat  *'  as 
foon  as  it  is  ftruck."    It  is  v/ell  undeiftood  that  the 
fap  or  nutriment  which  is  in  the  ftems  of  corn  that 
is  cut  unripe,  circulates  to  the  ear,  and  fills  the 
grain  in  the  fame,  or  in  a  limilar  manner  as  it  would 
have  done,  had  the  ftems  remained  upon  their  roots,. 
Hence  the  advantage  of  cutting  mildewed  wheat  as 
foon  as  it  is  infeded  with  the  difeafe  feems  to  be, 
that,  by  thus  ftopping  the  difeafe,  the  nourillmieni: 
in  the  ftraw  pafles  to  the  ear  in  a  pure,  untainted 
ftate."    MarfJjalPs  Gkucefterjlnre,  v,  2.  p.  54. 

When  the  wheat- ftem  has  a  very  particular  cail 
of  colour  of  bluifh  green,  it  is  furely  affeded  by  the 
mildew,    Toung's  Annals ^      i,  p,  332. 
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Method  of  curing  Difeafes  of  Fruit  Trees,  bV. 
Communicated  by  Mr.  L'Hommedieu. 

"  Dirctlions  for  making  a  Ccrnpofuion  for  curing  Dif- 
eafes, Defects^  and  Injuries  in  ail  kinds  of  Fruit 
and  Forefi  Trees,  and  the  Method  of  preparing  the 
Trees  and  laying  on  the  Conipojition,  by  Williazi 

FoRSYTil." 

"  nnAKE  one  bufael  of  frefh  cow  dung,  half  a 
A  buihel  of  lime  rubbilli  of  old  buildin.i^s,  (that 
from  the  ceilings  of  rooms  is  preferable)  half  a 
bufhel  of  wood  afnes,  and  a  lixteenth  part  of  a 
bufhel  of  pit  or  river  fand  ;  the  three  lafc  articles 
are  to  be  fifLed  fine  before  they  are  mixed  ;  thea 
work  them  well  together  with  a  fpade,  and  after- 
wards with  a  wooden  beater,  until  the  Ituff  is  very 
fmooth,  like  fine  plaifcer  uled  for  the  ceilings  cf 
rooms. 

"  The  compofition  being  thus  made,  care  mufl 
be  taken  to  pi-epare  the  tree  properly  for  its  appli-^ 
cation,  by  cutting  away  all  the  dead,  decayed  and 
injured  part,  till  you  come  to  the  frefn,  found  wood, 
leaving  the  furface  of  the  v.ood  very  fraooth,  and 
rounding  off  the  edges  of  the  bark  with  a  drawknife, 
or  other  inftrunient,  perfectly  fmooth,  v/hich  muft 
,  be  particularly  attended  to  ;  then  lay  on  the  piahier, 
about  one  eighth  of  an  inch  thick,  all  over  the  part 
where  the  wood  or  bark  has  been  fo  cut  away,  f;n- 
iiliing  off  the  edges  as  thin  as  polTible  ;  then  take  a 
quantity  of  dry  powder  of  wood  aPr.rs,  mixed  with 
a  fixth  part  of  the  fame  quantity  of  the  auics  of 
burnt  bones  :  put  it  into  a  tin  box,  with  holes  in. 
the  top,  and  uiake  the  powder  on  the  furface  of  tlic 
piaiiler,  till  the  whole  is  covered  over  with  it,  letting- 
it  remain  for  half  an  hour  to  abforb  the  moiiluie  ; 
then  apply  more  povvder,  rubbing  it  on  gently  with 
the  hand,  and  repeating  the  application  of  the 
powder  till  the  whole  plailler  becomes  a  dry,  fmcoth 
furface,  S  f 
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All  trees  cut  down  near  the  ground  fliould  have 
the  furface  made  quite  fmooth,  rounding  it  ofF  in  a 
feall  degree,  as  before  mentioned,  and  the  dry 
powder  direded  to  be  ufed  afterwards,  fhould  have 
an  equal  quantity  of  powder  of  alabafter  mixed 
with  it,  in  order  the  better  to  reiilt  the  dripping  of 
trees,  and  heavy  rains. 

*'  If  any  of  the  compolition  be  left  for  a  future 
occalion,  it  fliould  be  kept  in  a  tub,  or  other  veflel, 
and  urine  of  any  kind  poured  on  it,  fo  as  to  cover 
the  furface,  otherwife  the  atmofphere  will  greatly 
hurt  the  efikacy  of  the  application. 

"  Where  lime  rubbilh  of  old  buildings  cannot  be 
eaiily  got,  take  pounded  chalk,  or  common  lime, 
after  having  been  flacked  a  month  at  leaft. 

"  As  the  growth  of  the  tree  will  gradually  affe^l 
the  plaiiler,  by  railing  up  its  edges  next  the  bark, 
care  ftiouid  be  taken,  where  that  happens,  to  rub 
it  over  with  the  finger,  when  occalion  may  require 
(which  is  bell  done  when  moiftened  by  rain)  that 
the  plaiiler  may  be  kept  whole,  to  prevent  the  air 
and  v^et  from  penetrating  into  the  wound.'* 

'  Royal  Gardens^  Kevf.ngton^  May  i,  1791. 
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Thoughts  on  Lime  and  Gypfinn  ;  By  Chancellor  Liv- 
ingston, Prejident  of  the  Society, 

I SOME  years  ago  fubmitted  to  the  fociety  a  few 
experiments  on  gypfum,  and  ventured  to  offer  a 
theory,  which  I  thought  might  tend  to  reconcile 
the  various  extraordinary  phenomena  attending  its 
operation.  I  have  the  pleafure  of  finding  that  my 
own  experience  and  that  of  others  add  weight  to 
my  conjedures.    Dr.  Mitchell,  who  has  employed 
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fome  time  and  attention  in  inveftigafing  the  fabjecl, 
appears  to  have  done  me  the  honor  to  adopt  aiy  ciie- 
Qvy,  when  he  informs  the  fociety,  that  *'  The  leading 
idea  in  his  fyitem,  is,  that  waen  gypfum  does  good, 
it  is  by  virtue  of  its  own  decompoiition,  and  that 
this  is  effeded  by  the  prefence  of  an  alkali  in  the 
foil,  which  takes  away  the  falphuric  acid,  and  al- 
lows the  feptic  (nitrous)  acid  to  combine  with  lims 
into  calcariaus  nitre."  My  own  idea,  as  I  have 
fince  itated,  has  always  been,  that  the  elfecl  of 
gypfum  as  a  manure,  depends  upon  a  repeated  de- 
compofition  and  renovation  of  the  felenite  :  The 
firft  by  the  acids  uniting  with  an  alkali ;  the  fecond 
by  the  attraction  that  fublids  between  the  cauitic 
calcarious  earth,  and  fuch  acids  as  the  air  contains. 
Whether  thefe  acids  are  the  fulphuric,  phofphoric, 
nitrous,  or  carbonic,  I  am  unable  to  fay.  I  am  led 
to  believe,  that  the  acid  and  alkali  by  which  the 
gypfum  undergoes  this  alternate  decompoiition  and 
renovation  is  prefented  by  thofe  fubilances  floating 
in  a  gaffious  form  in  the  air,  rather  than  by  any 
thing  contained  in  the  earth  ;  having  found  from 
repeated  experience,  that  the  deep  fide  of  a  ba^rren 
fand  hill,  turned  up  confiderably  below  tha  vegeta- 
ble mould,  will  produce  good  clover  with  gypfum.- 
If  the  alkali  exifted  in  the  earth,  I  can  conceive  no 
reafon  why  the  acid  fhould  not  form  an  immediate 
combination  without  the  intervention  of  gypfum. 
The  ufe  of  the  plaifter  of  Paris  confifls,  in  my 
opinion,  in  arrefting  alkaline  clouds  or  vapors  by 
means  of  its  acid,  and  afterwards  fuch  as  are  acid 
by  its  cauftic,  calcarious  bafe.  In  this  way  from  the 
irregularity  and  uncertainty  of  the  approach  of  thefe 
vapors,  we  may  account  for  the  rapid  operation  of 
gypfum  at  fome  times,  and  for  its  lying  at  others  a 
long  time  in  the  ground  without  producing  any  vifi- 
ble  effecls ;  and  for  its  doing  no  injury  when  ufed  in 
large  quantities,  and  for  the  effed  of  the  fmaUcLl 
that  can  be  evenly  applied.    This  v/ouid  neceiXuii-. 
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ly  happen  if  the  materials  for  its  decorapo(ition  and 
renovation  exifted  in  the  atniofphere,  only  in  faffici- 
ent  quantity  to  acl  upon  a  ffnail  proportion  of  the 
gypfum.  Nor  can  plaifler  of  Paris  operate  as  a  fi:i« 
mulant,  for  in  fiich  cafe  the  larger  quantity  would 
dellroy  plants,  or  the  fmaller  be  of  no  comparative 
ufe.  1  have  feen  wheat  growing  in  a  hoglhead  of 
gypfum  Handing  in  a  moiit  (ituation,  apparently  in 
the  moll:  perfect  health  and  vigor,  and  have  fpread 
it  on  f^DOts  at  the  rate  of  a  thoufand  bulhels  to  the 
acre,  over  plants,  without  finding  that  they  were  in- 
jured by  it,  though  it  is  well  known  that  one  bufliel 
ipread  over  an  acre  of  poor  land  will  have  a  very 
powerful  eifed.  The  abfolute  inefficacy  of  gypfum 
near  the  fea,  can  I  think,  be  accounted  for  in  no 
way  fo  naturally  as  by  fuppofing  that  the  calcarious 
bafe  of  gypfum  after  it  has  parted  with  its  fulphuric 
acid,  unites  with  the  muriatic  acid,  with  which  itis 
known  to  form  a  mucilage  which  the  firft  rain  will 
carry  off;  whereas  v^ith  every  other  acid,  it  unites 
into  a  felenite  in  a  great  meafure  infoluble  in  water. 

I  have  been  induced  to  touch  upon  this  fubjedl  to 
guard  againfl;  adopting  an  opinion  (which  feems  to 
derive  fupport  from  Mr.  Peters'  very  valuable  pam- 
phlet) that  gypfum  adls  merely  as  a  ftimulant,  and 
as  fuchexhauils  the  fertility  of  the  foil.  This  opin- 
ion, though  favored  by  Mr.  Peters,  is  evidently  not 
fapported  by  the  facts  he  adduces.  All  his  corref- 
pondents  admit  that  their  grounds  improve  by  it  ; 
but  fome  of  them  fay  that  they  do  fo  more  rapidly 
v»'hen  ufed  in  conjun^lion  with  dung,  a  circumftance 
which  it  certanly  did  not  require  the  aid  of  experi- 
ence to  prove. 

As  I  write  not  to  fupport  a  theory,  but  to  promote 
inquiry,  I  fliall  ftate  an  objedion  of  fome  weight, 
which  I  think  may  be  made  to  that  I  have  endeavor- 
ed to  eftablifh.  If  the  air  contains  acids  ready  to  unite 
with  cauflic,  calcarious  earths,  why  does  not  quick- 
lime produce  the  eiTtct  of  plaifler  of  Paris  }  that  it 
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does  not  I  admit,  as  well  as  that  I  am  not  perfeflly 
latisfied  that  I  can  anfwer  the  objedion.  The  ap- 
parently contradictory  operations  of  nature  are  in 
many  inftances  not  to  be  accounted  for  by  the  mod 
fkiliful  phiiofophers,  though  they  devote  their  time 
and  their  talents  to  the  inquiry  ;  that  they  Ihould  ef- 
cape  thofe  who  have  iefs  time  and  fewer  talents  to 
bellow  on  the  fubjed;,  ihould  not  be  matter  of  much 
furpnfe.  I  will,  however,  Hate  what  may  poilibiy 
be  the  caufe  of  his  difference,  and  leave  it  to  abler 
chymiils  to  appreciate  my  reafoning.  Are  we  fure 
that  the  calcarious  earth  of  lime  is  minutely  the  fame 
with  that  of  gyplum  ?  they  certainly  exhibit  apparent 
differences  during  their  calcination,  and  after  they 
are  calcined.  It  may  happen  that  fomething  in  the 
conformation  of  the  parts  of  the  lad,  or  fome  ingredi- 
ent in  its  compoiition  may  render  it  lefs  tenacious 
of  carbonic  acid,  than  the  nnf.  Lime  will  not  part 
with  its  acid  to  volatile  alkali  or  potalh  :  the  opera- 
tion therefore  that  makes  the  balls  of  my  theory, 
would  be  very  uncertain,  if  the  earth  of  gypfum  is 
in  every  particular,  when  deprived  of  its  acid,  fimi- 
lar  to  quick-lime,  unlefs  it  was  effeded  by  fome  other 
acid  that  has  a  llighter  comparative  affinity  to  lime, 
or  a  greater  attachment  to  alkali  than  carbonic  acid 
has.  It  appears  to  me  however,  that  the  earth  of 
limeftone  is  lefs  tenacious  of  its  acid  before  than  af- 
ter calcination.  Before  calcination  if  reduced  to  an 
impalpable  powder  and  lixiviated  with  a  folution  of 
potafli,  carbonic  acid  may  be  obtained. 

Permit  me  iince  I  have  wandered  thus  far  into  the 
fields  of  conjedure,  to  venture  one  Ifep  further,  be- 
fore I  quit  the  fairy  land.  The  operation  of  lime 
as  a  manure,  feems  to  me  little  underilood.  Its  ad- 
vantage is  fuppofed  to  arife  from  its  rendering  oils 
mifcible  with  water,  and  from  its  dellroying  vegeta- 
ble fubdances  in  the  foil,  and  rendering  them  fit 
food  for  plants  ;  to  thefe  fuppolitions  there  are  at 
lead  plauiible  objedions,  which  I  will  not  (lop  to 
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examine,  but  produce  my  own  conjedures,  as  found- 
ed upon  what  I  take  to  be  eftabliihed  fads.  As  far 
as  I  can  learn  from  Britifli  writers  upon  the  fubjed, 
lime  promotes  the  growth  of  fome  plants,  and  is  de 
ftruclive  to  others.  Thus,  furze,  fern,  and  the  na- 
tive wild  gralTes  of  Britain  are  killed  by  it,  while  it 
improves  corn,  clover  and  the  cultivated  graffes. 
But  as  it  is  to  be  prefumed  that  oils  and  putiid  ve- 
getables are  as  much  the  food  of  plants  to  which  lime 
is  deftrudive,  as  to  thofe  that  are  benefited  by  it, 
we  muii  fuppofe  that  it  does  not  operate  only  in  the 
manner  that  is  alledged,  and  feek  that  principle  in 
lime,  which  makes  it  friendly  to  fome,  while  it  is 
injurious  to  other  plants.  To  come  at  this  we  mud 
inquire  into  the  nature  of  thofe  that  are  injured  or 
benefited.  Thofe  that  are  injured,  are  the  natives 
of  a  cold  moid  climate,  and  fuch  as  would  probably 
not  fubiiO:  in  a  warm  one.  Thofe  that  thrive  are 
fuch  as  have  been  tranfplanted  from  a  warmer  to  a 
colder  climate.  The  grain  cultivated  in  Britain,  and 
clover,  with  many  of  their  valuable  graffes,  owe 
their  birth  to  much  warmer  climates,  from  v^hence 
they  have  progreiled  flowly  toward  the  north,  where 
they  have  been  gradually  naturalized,  v/ithout  how- 
ever, being  yet  fo  hardy  as  to  defend  themfelves  a- 
gainil  the  inclemency  of  the  country  without  care 
and  culture.  As  the  natives  of  a  cold  climate  are  in- 
tolerant of  heat,  fo  thofe  of  a  warm  one  will  retain 
their  affedion  for  it,  and  flourifli  where  a  due  propor- 
tion of  it  can  be  obtained.  Lime  is  reduced  to  a  calx 
by  means  of  intenfe  heat.  It  is  probable  that  a 
great  proportion  of  calorique  or  the  matter  of  heat 
is  fixed  in  the  operation,  as  light  appears  to  be  for 
a  time  in  the  Boloo;na  ftone,  v/hite  paper,  and  ma- 
ny other  combuilible  fubftances,  but  in  much  great- 
er degree  and  more  permanently.  Without,  howe- 
ver, aiTirming  the  exiftence  of  fuch  heat,  which  the 
chymifl:  may  be  dilpofed  to  difpute,  I  will  only  fup- 
pofe what  they  will  not  deny,  that  lime  is  by  its  uni- 
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on  with  water  and  carbonic  acid,  gradually  return-' 
ing  to  its  original  flate,  in  tliis  cale  the  water,  the 
lixed  air  (and  perhaps  the  calx)  give  out  hear,  and 
where  they  do  this  too  rapidly,  they  evolve  fo  much 
of  it  as  to  excite  combuftion.  As  lime  is  very  long 
in  returning  to  its  firfl  Hate,  it  will  be  long  uleful  to 
plants  that  require  heat.  Lime  may  alio  be  ufeful 
even  when  effete  in  furnifhing  that  calcarious  earth 
which  enters  into  their  compofition.  If  this  theory 
is  juft,  it  will  account  for  the  little  advantage  to  be 
derived  from  lime  as  a  manure  (except  in  fome  very 
peculiar  foils)  in  this  country.  Our  fummer  treads 
clofe  upon  the  heels  of  ipring  ;  the  corn  no  fooner 
begins  to  vegetate,  than  it  receives  a  warmth  equal 
to  that  of  the  country  from  which  it  originally 
fprung  :  accordingly  we  find  that  the  grov;th  cf  corn 
is  more  rapid  here  by  one-third,  than  it  is  in  Britain; 
and  even  there,  if  I  am  rightly  informed,  lime  is  moil 
univcrfally  ufed  in  the  north,  where  grain  requires 
more  heat.  It  may  be  afked  why  lime  on  this  fyf. 
tern  exhauds  the  land  :  obvioufly  becaufe  without 
adding  any  thing  to  the  foil,  it  enables  the  plants  to 
take  more  from  it.  But  enough  of  conjectures  that 
are  thrown  out  to  provoke  inquiry.  If  thofe  who 
have  more  leifure  purfue  it,  I  liliali  receive  from 
them  with  equal  pleafure,  the  detedion  cf  my  error 
or  a  confirmation  of  my  theory. 


Ghfervations  on  the  Growth  and  JSJourifhment  cf  Plants, 
By  Ezra  L^Hommedieu, 
Vice-Prejident  of  the  Society, 

IN  confidering  the  growth  of  plants  and  vegetables 
we  Ihall  inquire,  as  far  as  we  are  able,  into  their 
food  or  nourifhment,  and  in  doing  this  fliall  endea^ 
vor  to  go  no  further  than  we  can  be  juftihed  by 
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fads  and  appearances.     I  believe  we  are  on  fafe 
ground  when  we  fay  the  phuit  receives  no  nourini- 
ment  from  the  earth.    Many  have  been  the  experi- 
ments of  raifing  plants,  llirubs  and  trees  in  boxes 
filled  with  earth,  and  this  earth  being  weighed  after 
ihe  fhrub  or  tree  had  grown  to  maturity,  (as  the 
orange  and  lemon  tree)  and  after  taking  out  the  tree 
the  dirt  is  not  found  to  have  loll  any  of  its  weight : 
it  thence  follows  that  the  earth  is  only  a  bed  to  hold 
up  the  plant  or  tree,  that  it  may  receive  its  nourifli-. 
nient  from  fome  other  fource  ;  and  the  difference 
between  good  land  and  poor  land,  conlifts  only  in 
the  pofition  of  its  parts  lo  as  to  enable  the  plant  or 
tree  to  receive  noui  iihment  from  a  different  refource, 
better  in  the  one,  than  in  the  other,  although  nei- 
ther afford  any  therafelves.    The  next  enquny  will 
then  be,  What  is  the  food  of  plants  I  and  the  lall. 
By  what  means  this  nourifliment  is  received  ?  if  we 
leave  out  earth,  there  will  remain  only  the  two  ele- 
ments, water*  and  air,  that  can  afford  the  nouriili- 
ment  neceffary  for  the  fcod  and  growth  of  the  vege- 
table creation  :  for  it  is  fuppofed  in  this  theory,  that 
manures  of  any  kind  afibrd  no  nourifliment  to  the 
plant,  but  only  anfwer  the  purpofe  of  altering  thofe 
parts  of  the  earth  in  fuch  manner  as  are  belt  calcu- 
lated for  the  extention  of  roots,  and  reception  of  the 
water  and  air,  or  by  attradions  of  fuch  parts  of  the 
atmofphere  as  are  food  for  plants,  or  by  the  emimon 
of  fixed  and  other  air,  of  which  they  are  peculiarly 
poflefled,  add  to  vegetation.    If  we  fuppofe  as  fome 
philofophers  have  lately  endeavored  to  prove,  that 
water  is  formed  from  air,  and  of  Vv'hich  there  appears 
to  be  great  probability,  there  will  then  be  in  facl:  no- 
thing but  air  in  fome  fiiape  or  other,  from  which  ve- 
getables can  derive  their  fubfiflcnce.    But  at  this 
we  fliall  not  be  furprized,  when  v/e  confider  the  at- 

*  As  a  fmall  proportion  of  earth  is  found  in  ail  water,  and  a  fmaU 
prcpcracn  of  earth  in  all  plants,  being  analyzed,  it  is  not  deftgned 
to  exclude  this  eaith  in  all  water  from  the  nourilhiRent  of  plants. 
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mbfphere  as  a  vaft  laboratory,  in  which  nature,  as  the 
operator,  perforins  irnmenfe  produdions  of  various 
kinds,  fuitabie  for  the  nouriihaient  of  every  fpe- 
cies  of  the  vegetable  creation,  and  is  the  grand  re- 
ceiver in  v>/hich  the  decompofition  of  all  bodies,  and 
the  various  kinds  of  air  ariiinc:  from  them  are  re- 
ceived,  mingled,  combined  and  feparated,  not  by 
chance,  but  by  infinite  power  and  wifdom.  Chym- 
ids  are  agreed  in  one  general  opinion,  which  has  been 
facisfactorily  proved,  that  fuppofing  the  air  in  gen- 
eral, or  atmofperic  air,  to  conlill  of  one  hundred 
'^arts,  only  about  twenty-eight  of  thofe  parts  prin- 
cipally adapted  to  the  fupport  of  animal  life,  the 
other  parts  are  the  nouriihment  of  vegetables.  We 
fee  vegetables  grow  more  rapidly  in  cities  than  ia 
the  country,  which  confirms  this  theory,  as  in  cities 
the  air  has  a  greater  proportion  oF  putrefacl:ion,  con- 
fequently  more  of  that  kind  of  air  fuitabie  to  the 
grovvth  of  vegetables,  than  in  the  country  ;  we  fur- 
ther obferved  where  a  compoil  is  made  of  putrefy- 
ing fabllances  as  fiili  for  indance,  vegetables  at  a 
d  ilia  nee  from  the  heap  of  com  pod  grow  luxuriantly, 
which  mud  be  from  the  putreiied  air  proceeding 
from  the  compod,  and  abforbed  by  the  leaves  or 
blades  of  the  vegetables.  We  frequently  fee  in 
flower  pots  the  hyacynth  and  other  vegetables 
growing  rapidly  and  coming  to  perfection,  fupported 
by  the  mouth  of  the  flower  por,  the  pots  being  fil- 
led with  water  only,  in  wuiich  we  fee  the' roots  ex- 
tending and  growing  in  proportion  to  the  dalks, 
leaves  ^nd  flowers  ;  here  the  plant  receives  all  .^ts 
nourillimcnt  from  the'  air  and  Vv'ater  in^ibibed  by  the 
roots  and  branches.  The  fedum 'an?.carapferos,  or. 
evergreen,  too,  we  frequently  fee  hung  up  by,  a 
thread,  growing  very  well  without  any  water,  and 
nourifned  only  by  the  air."  It  cannot  be  thought 
more  drange  that  the  air  fliould  change  into  a  plant, 
fnrub  or  tree,  or  any  otlier  body^,  th^in  that  they 
fliould  be  decompounded  and  return' to  air  again. 

T  t 
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This  we  fee  peifornied  every  day  ;  for  inftance,  the 
candle  by  which  I  now  write  is  continually  diniin-- 
ifhing  and  returning  to  the  great  refevoir  of  nature, 
and  then  being  worked  up  will  become  the  food  of 
vegetables,  which  being  eat  by  the  ox,  becomes  part 
of  his  tallow,  and  being  made  into  candles,  may  at 
a  future  period  afford  me  light  to  write  a  fecond 
time.    If  our  theory  be  true,  it  follows  that  all  ve- 
getables are  produced  in  their  great  variety  by  the 
different  combinations  or  kinds  of  air  which  the 
chy mills  of  the  piefent  day  would  call  injiamviahle 
2\x^fLXtd  air,  vital  or  pure  air,  and  mephitic  or  impure 
air.    There  diflerent  airs  being  combined  in  the 
different  vegetable  organic  ilrainers,  in  a  maner  yet 
inexplicable,  compofes  their  different  fublfances,  and 
fupports  them  in  their  vegetation,  growth  and  prop- 
agation.   By  fome  late  experiments  it  appears,  that 
fixed  air,  called  by  chymUts  carbonic  gas,  and  is 
the  fame  air  which  makes  beer  or  cider  foam  when 
poured  out  of  a  bottle  into  a  glafs,  or  the  fame 
which  makes  emptings  or  yeaft  raife  the  flour,  or 
the  fprings  of  Saratoga  and  BalHiown  do  the  fame, 
is  very  favorable  to  vegetadon.    Allies  has  a  very 
powerful  effect,  in  the  fouthern  pasts  of  the  ftate,  as 
a  manure,  although  it  is  not  a  putrefied  fubliance. 
The  faks  of  the  allies,  called  by  chymifts,  alkali, 
have  the  power  of  attrading  the  nitrous  air  from 
the  atmofphere  in  great  abundance.    This  is  feea 
by  boiling  water  leacned  from  earth  taken  from  cov- 
ered places,  where  as  foon  as  yo'-^  "^^^  ^  little  lye 
from  afues,  the  nitre,  which  before  adhered  to  the 
earthy  parts  in  the  water,  iminediately  dilengages 
itfelf  from  the  earthy  parts  fufpended  in  the  water, 
and  adheres  to  the  lye,  which  makes  the  fait  petre 
we  ufe,  and  which  is.  one  of  the  mofi:  powerful  ma- 
nures.   Again,  if  a  heap  of  dirt  is  put  under  cover 
and  frequently  fprinkled  with  lye,  the  attradion  of 
nitre  from  the  atmofphere  will  be  fo  great,  that  in 
a  ihort  time  the  heap  will  be  covered  with  nitre,  in 
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appearance  to  hoar  froft.    This  nitre  is  part  of  the 
air,  and  being  found  by  experience  to  be  good  ma- 
nure, muft  be  part  of  the  vegetable  produclion, 
which  when  decompounded,  or  becoming  diiTolved 
by  putrefadion  or  otherwife,  returns  again  into  the 
air.    The  fixed  air  efcaping  from  all  fermented  ve- 
getable fubRances,  as  well  as  from  thofe  which  are 
in  a  putrefying  (late,  fhew  that  fixed  air  compofed 
a  confiderable  part  of  their  fubftances,  and  confe- 
quently  muft  be  one  of  the  fnft  manures.    If  we 
extend  our  ideas  a  little  further,  and  confider  that 
all  flefli  is  grafs,  as  the  infpired  writer  exprefles  it, 
and  may  be  literally  true,  we  may  fafely  conclude, 
that  all  animals  as  well  as  vegetables,  are  compofed 
of  air  and  water.    The  grafs  is  nouriflied  and  comes 
to  perfedion  by  thefe  elements,  the  ox  eats  the 
grafs,  and  the  man  not  only  eats  the  ox,  but  vegeta- 
bles alfo,  and  by  the  various  organizations  of  the 
plant,  the  ox,  and  the  man,  their  different  fub- 
ftances  are  produced,  being  originally  from  the  air 
and  water.    Dr.  Prieflly,  by  his  important  difcove- 
ries,  has  greatly  added  to  the  knowledge  of  analyz- 
ing the  air,  which  is  found  capable  of  being  divided 
and  feparated  in  all  its  different  parts,  and  has  be- 
come a   great  fource  of  ufeful  knowledge  to  the 
world.    Phyfic  has  been  greatly  improved  by  thefe 
late  difcoveries,  and  by  it  perfons  have  been  reftored 
to  health,  as  by  miracle.    The  philofophic  mind  has 
been  delighted  in  the  experiments,  and  in  contemp- 
lating thofe  marvellous  works  of  nature  which  are 
upheld  and  direded  by  infinite  power  and  wifdom* 
The  agricultural  interefl  too  daily  experiences  the 
beneficial  effeds  of  thefe  difcoveries,  in  procuring 
manures,  by  which  fubfiilence  for  man  is  afforded 
from  old  and  worn  out  fields. 


[    34^  ] 


On  the  Efftols  of  Oxygene,  in  accelerating  the  Ger^ 
m  'mationof  Seed)\  communicated  in  a  Lctta  to  Simeon 
Be  Witt,  Ef.i.  by  Robert' il.  Livingston,  1-rcJident. 

Dear  Sir, 

I ENCLOSE  you  a  very  important  uifcovcry  of 
the  German  chymius  ;  you  Vv'ill  eafiiy  fee  the 
great  advantage  that  will  refult  from  it,  not  only  in 
the  introduction  of  foreign  plants,  the  feeds  of  which 
ieldom  vegetate,  but  even  in  common  agriculture  ; 
in  that  of  Indian  corn  more  particularly,  which,  from 
not  vegetating  foon,  is  frequently  deftioyed  by  birds 
and  infeds,  as  well  as  injured  by  lying  in  the  earth. 
It  will  be  peculiarly  proper  to  lay  before  the  fociety, 
as  it  will  convince  them  of  the  connexion  thatexiils 
between  chemiftry  and  agriculture. 


On  the  effeBs  of  Oxygens  in  accelerating  Germination. 

[From  the  Jcutual  de  Phyfique,  179 S.J 

Mr.  Humboldt  difcovered,  in  1793,  that  fimple 
metalhc  fubitances  are  unfavorable  to  the  germina- 
tion of  plants,  and  that  metallic  oxydes  favor  it  in 
proportion  to  their  degree  of  oxidation.  This  difca- 
very  induced  him  to  fearch  for  a  fubflance  with 
which  oxygene  might  be  fo  weakly  combined  as  to 
be  eafily  feparated,  and  he  made  choice  of  oxygenat- 
ed muriatic  acid  gas,  mixed  with  water.  Cieffes 
(lepidium  fativum)  in  the  oxygenated, muriatic  acid, 
fhevved  germs  at  the  end  of  hx  hours,  and  in  com- 
mon water  at  the  end  of  thirty- two  hours.  The  ac- 
tion of  the  firft  fluid  on  the  vegetable  fibres  is  an- 
nounced by  an  enormous  quantity  of  air-bubbles, 
which  cover  the  feeds,  a  phenomenon  not  exhibited 
by  water  till  at  the  end  of  from  30  to  45  minutes. 
Thefe  experiments,  announced  in  Humboldt's  Flora, 
and  in  his  Aphorifms  on  the  Chemical  Phyfiology 
of  plants,  have  been  repeated  by  others  ;  they  were 
made  at  a  temperature  of  from  12  to  15,  Reaumur. 
In  the  luramer  of  1796,  llumbolt  began  a  new  fe- 
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ries  of  experiments,  and  found  that  by  joining  the 
ftimulus  of  caloric  to  that  of  oxygene,  he  was  ena- 
bled flill  more  to  accelerate  the  progrefs  of  vegeta- 
tion. He  took  the  feeds  of  garden  crciTes,  peas, 
French  beans,  garden  lettuce,  mignonette,  equal  quan- 
tities of  v;hich  were  thrown  into  pure  water,  and  the 
oxygenated  muriatic  acid  at  a  temperature  of  88*^ 
Farenheit.  Creffes  exhibited  germs  in  three  hours 
in  the  oxygenated,  muriatic  acid,  while  none  were 
feen  in  water  till  the  end  of  26  hours.  In  the  muri- 
atic, nitric,  or  fuiphuric  acid,  pure  or  mixed  with 
water, there  was  no  germ  at  all;  the  oxygene  feemed 
there  to  be  too  intimately  united  with  the  bafes  of 
azote  or  fulphur  to  be  difengaged  by  the  affinities 
prefented  by  the  fibres  of  the  vegetable.  The  au- 
thor announces  that  his  difcoveries  may  one  day  be 
of  great  benefit  in  the  cultivation  of  plants.  His  ex- 
periments have  been  repeated  with  great  induliry 
and  zeal  by  feveral  difiinguiflied  philofophers.  Pro- 
fefibr  Pohl,  at  Drefden,  caufed  to  germinate  in  oxy- 
genated, muriatic  acid,  the  feed  of  a  new  kind  of 
euphorbia,  taken  from  Bocconi's  colledion  of  dried 
plants,  110  or  120  years  old.  Jacquin  and  Vandet 
Schott,  at  Vienna,  threw  into  oxygenated,  muriatic 
acid,  all  the  old  feeds  which  had  been  kept  20  or 
30  years  at  the  botanical  garden,  every  attempt  to 
produce  vegetation  in  which  had  been  frnitlefs,  and 
the  greater  part  of  them  were  fiimulated  with  fuccefs  : 
even  the  hardeft  feeds  yielded  to  this  agent.  Among 
thofe  which  germinated  were  the  yellov/  bonduc  or 
nickar  tree  (guilandina  bonduc,)  the  pigeon  cytifus 
(cytifus  cajan,)  the  dodoncea  anguftifolia,  the  climb- 
ing mimofa  (mimofa  fcandans,)  and  new  kinds  of  the 
homaoe.  There  are  now  fliewn  at  Vienna  very  va- 
luable plants  which  are  entirely  owing  to  the  oxy- 
genated, muriatic  acid,  and  which  are  at  prefentfrom 
five  to  eight  inches  in  height.  Humboldt  caufed  td 
germinate  the  clufia  rofea,  the  i'eeds  of  which  had 
been  brought  fiom  the  Baha:na  lllands  by  Boofe,  and 
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which  before  had  refifted  every  effort  to  make  them 
vegetate  ;  for  this  purpofe  he  employed  a  rtw  pro- 
cefs,  which  feems  hkely  to  be  much  eaher  for  gard- 
eners vi^ho  have  not  an  opportunity  of  procuring  the 
oxygenated,  muriatic  acid  :  he  formed  a  pafte  by 
mixing  the  feeds  v/ith  the  black  oxyde  of  manganefe, 
and  then  poured  over  it  the  muriatic  acid,  diluted 
with  water.     Three  cubic  inches  of  water  were 
mixed  with  half  a  cubic  inch  of  the  muriatic  acid  ; 
the  veffel  which  contains  this  mixture  mull  be  cover- 
ed,  but  not  clofely  Ihut,  elfe  it  might  readily  burll. 
At  the  temperature  of  95^  the  muriatic  acid  becomes 
Itrongly  oxydated,  the  oxygenated,  muriatic  gas, 
xvhich  is  difengaged,  paffes  through  the  feeds,  and  it 
is  during  this  paffage  that  irritation  of  the  vegetable 
£bres  takes  place." 


Cn  ihe  Effe5ls  of  Nitre,  or  Salt-Pltre,  in  promoting 
the  Groivtb  of  Corn  and  IVheat,  By  Robert 
Johnson,  Efq, 

IT  is  a  remark  which  we  know  by  fad  experience 
to  be  true,  that  a  great  body  of  the  lands  in  this 
country,  that  have  been  a  longtime  under  cultiva- 
tion, are  in  a  conftant  flate  of  depreciation,  with  re- 
gard to  raifing  wheat.  It  then  behoves  us  to  en- 
deavor to  look  out  for  fome  fubfiitute  to  fupply  the 
deficiency.  Among  the  different  kinds  of  grain  that 
claim  our  attention  and  feem  to  promife  the  greateft 
fupply,  there  are  none  equal  I  think  to  Indian  corn. 
This  grain  will  grow  as  well  on  old  land,  if  manured 
and  well  cultivated,  as  on  new  ;  and  every  attempt 
to  render  a  crop  of  this  grain  luxuriant  and  profita- 
ble, fliould  be  embraced  with  the  greateft  avidity. 
The  method  of  cultivating  this  grain  isfo  well  known, 
it  is  needlefs  to  fay  any  thing  about  it,  I  would  only 
give  fame  diredions  in  preparing  the  feed  which  frop 
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experience  I  have  found  to  be  ufeful  :  Take  three 
ounces  of  falt-petre,  bruife  it  fine,  and  aiflblve  it  in 
as  much  foft  or  brook  water  as  will  imrnerfe  one  half 
buihel  of  corn,  to  v;hich  add  one  pint  of  ftrong  lye  ; 
fteepthe  corn  in  this  liquor  before  planting,  20  hours, 
then  fpread  it  on  a  dry  floor  about  hve  or  hx  hours, 
when  It  will  be  lit  to  plant,  I  make  no  doubt  but 
this  treatment  would  be  ufeful  to  feed  wheat  or  other 
grain,  and  (hall  here  relate  an  experiment  I  made 
about  two  years  pait.  Late  in  the  fail  a  neighbor 
of  mine  being  at  my  lioufe  was  lamenting  that 
he  had  met  with  fome  embarraffment  that  had 
prevented  him  from  fowing  part  of  his  crop  of 
wheat  in  proper  time  y  I  told  him  if  he  would 
follow  my  directions,  I  v/ould  engage  the  wheat  he 
would  now  fow,  would  be  as  forward  in  growth  as 
what  he  had  fown  a  fortnight  palf.  He  promifed 
to  follow  whatever  I  would  prefcribe  ;  and  I  gave 
him  as  much  falt-petre  as  was  fufficient  for  what 
wheat  he  had  to  fow,  enjoining  him  at  the  fame 
time  to  give  me  an  accurate  account  of  the  fuccefs 
of  his  crop.  About  the  time  his  wheat  was  fit  to 
re^p,  he  came  and  told  me  the  wheat  he  had  fow  11 
by  my  direclions,  was  on  the  fame  kind  of  ground 
his  other  wheat  was  fowed  on  ;  that  it  was  fooner 
ripe  ;  that  it  grew  four  inches  longer  than  v/hat  he 
had  fown  early,  and  was  at  lead  2^  per  cent,  better. 


ON  STOCK. 


On  the  advantages  of  Bomejlicat  'mg  the  Elk  and  the 
Aloofe  ;  by  Robert  R.  Livingston,  l.  l.  d. 
Prejident  of  the  Society, 

IT  is  commonly  alledged,  that  nature  in  every  cli- 
mate habitable  by  man,  has  placed  within  his 


344 


On  Stock, 


reach  animals  capable  of  being  domeflicated  anJ 
lendered  fiibrervient  to  his  wants.  Afia  and  Africa, 
\^hich  contain  at  once  the  nioft  fterile  and  the  mofl 
fruitful  climates,  have  been  moft  liberally  fupplied 
with  animals  fitted  for  both.  The  horfe,  the  afs,  the 
camel,  dromedary  and  bullaloe,  have  been  fubmit- 
ted  to  their  fvvay  ;  nor  has  even  the  lordly  elephant 
been  able  to  withdraw  his  back  from  the  burden. 
Thus  plentifully  provided,  the  zebra  appears  to  have 
retained  its  native  wildnefs.  Time  and  the  civilization 
of  the  Africans,  will  probably  reduce  that  and  the 
lowering  giraffe  to  fubmiflion.  The  temperate  cli- 
mates of  Europe,  i  believe,  can  only  claim  the  bull, 
while  the  frigid  zone  of  Europe  and  Alia  is  fuyplied 
with  the  rein-deer.  The  various  chmates  of  our  ex- 
tended continent  have  not  been  negleded  :  in  the 
fouth,  the  lama  or  Peruvian  fheep,  but  more  pro- 
perly camel,  has  long  firrce  oowed  under  the  yoke  : 
the  temperate  parts  of  America  are  furnillied  with 
the  bifon  and  the  elk  ;  while  the  cold,  moiil  climates 
on  the  foutheait  are  poiTefled  of  the  moofe.  No  at- 
tempts have  been  made  to  render  thefe  noble  ani- 
mals ufeful  :  content  with  facrincing  them  to  our 
hunger,  we  have  never  thought  of  drawing  from 
their  activity  and  flrength  the  aids  which  they  might 
afford  us  by  their  labor.  The  elk  is  larger  than  the 
rein-deer,  and  when  taken  young  as  domellic  as  the 
ox,  as  I  find  from  having  three  that  run  with  my 
cattle,  and  appear  as.  much  attached  to  them  as  to 
their  own  fpecies.  I  have  lately  attempted  to  break 
two  of  them  to  the  harnefs,  and  am  much  encourag- 
ed by  my  firfl  effay  ;  they  have  been  but  twice 
bitted,  and  appear  to  me  to  be^quite  as  docile  as 
colts  would  be  at  their  age.  They  apply  their  whole 
firength  to  the  draught,  and  go  on  a  fceady  pace. 
Their  mouths  appear  to  be  very  tender,  and  fome 
care  is  neceffary  to  prevent  their  being  injured  by 
the  bit.  Mine  are  about  two  years  old,  and  are  not 
kfs  than  13  hands  high  ;  their  thighs  are'as  niufcu-' 
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]ar  as  tliofe  of  a  horfe  ;  in  their  native  woods  the 
males  grow  to  about  15  hands,  as  far  as  I  can  colleci: 
from  the  information  of  hunters.  Ic  is  probabJe, 
however,  that  in  a  llate  of  domefticity  they  would 
grow  much  larger,  as  all  gramenivorous  animals  are 
pinched  for  food  in  our  climate  during  the  winter. 
Their  gaits  are  a  walk  and  a  trot,  they  never  bound 
like  the  itag.  If  upon  trial  it  is  tound  that  the  cik 
can  De  rendered  ufeful  in  the  harnefs,  it  would  ia 
many  vicvvs  be  an  acquintion  ;  as  its  trot  is  very  ra- 
pid, it  is  probable  that  in  hght  carriages  it  would 
out-travel  the  horfe.  The  rein  deer  atTords  abun- 
dance of  rich  milk,  it  is  not  to  be  doubted  that  the 
ani  nal  which  is  only  a  larger  fpecies  of  rein  deer 
might  be  brought  to  furnilh  our  dairies  ;  it  appears 
to  me  to  be  lefs  delicate  in  its  food  than  a  horfe,  mine 
have  been  kept  fat  on  hay  alone,  though  they  were 
very  negligently  attended.  They  are  long  lived  and 
more  productive  than  any  domeilic  beafl:  of  burden, 
generally  producing  two  fawns  at  a  birth.  By  caf- 
tration  they  may  be  prevented  from  getting  horns, 
if,  as  I  fuppofe,  their  enormous  lize  fliould  be  conii- 
dered  as  inconvenient,  it  is  probable  too  tiiatthe  fu- 
perabundant  nutriment  which  is  annually  expended 
upon  the  horns,  would  in  that  cafe  add  to  the  bulk 
of  the  body.  But  whatever  may  be  the  dei^iciency 
of  power  in  the  elk,  I  am  well  f^tisfied  that  unlefs  we 
except  the  horfe,  no  animal  is  fo  well  fitted  for  every 
purpofe  of  labor  as  the  moofe  :  I  have  feen  one  late- 
ly that  did  not  exceed  r8  months  old,  that  was  full 
15}  hands  high,  and  mufcular  in  proportion  to  his 
lieight.  SuppOiing  this  animal  to  grow  in  the  fame 
proportion  as  a  horfe,  I  have  little  doubt  of  his  ex- 
ceeding twenty  hands  if  v/ell  fed.  I  have  been  told 
by  a  hunter,  that  he  has  meafured  one  that  had 
been  killed,  that  v/as  eight  feet  or  24  hands  high  : 
I  think  Goldfmith  fays  upon  ftmilar  authority,  that 
they  are  upwards  of  20  hands  ;  while  Pennant  redu- 
ces them  to  17.    An  animal  that  only  lives  in  very 
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cold  climates  (for  I  believe  they  are  felJom  found 
farther  foiith  tliaii  the  44th  degree  of  latitude)  muft, 
during  the  winter,  futler  extremely,  and  have  its 
growth  diminidied.  I  fhould  not  at  all  be  furpriled 
if  the  moofe  fliould,  w  hen  reduced  to  a  Hate  of  do- 
nielticity,  reach  ten  feet  in  height.  Of  this  we  may 
form  f^ne  judgment,  by  obferving  the  diiference  be- 
tween the  cattle  and  horfes  that  are  fuhered  to  lun 
wild,  to  the  fouthward,  and  thofe  kept  conftantly 
in  their  pallures.  Its  advantages  would  be  llrength, 
hardinefs,  agility,  utility  for  food,  and  for  the  dairy  ; 
thus  uniting  together  in  one  animal,  all  the  advan- 
tages ot  the  ox  and  the  horfe  :  we  muft,  hov/ever, 
except  beauty,  for  few  animals  have  a  more  uncouth 
appearance  ;  the  head  is  out  of  ail  proportion  large, 
the  neck  fnorter  than  the  head,  the  body  much 
fliorter  compared  to  its  height  than  that  of  either 
horfe  or  ox  ;  perhaps  it  may  be  lefs  fo  in  the  full 
grown  moofe,  than  in  the  one  I  faw  ;  the  tail,  if  it  may 
be  fo  called,  is  a  broad,  fiiort  flap,  that  hardly  covers 
the  anus,  fo  that  its  only  defence  againil  flies,  muft 
be  the  thicknefs  of  the  hide  and  hair;  the  colour  of 
the  latter  is  a  dark  brown,  approaching  to  black,  in- 
termixed with  fomiC  gray  hairs ;  his  horns  were  jufl: 
beginning  to  fprout,  fo  that  I  cannot  defcribe  them  ; 
they  are  faid  to  be  when  full  grown,  palmated,  and 
large  in  proportion  to  the  animal.  It  were  much  to 
be  wilhed  that  fome  trial  were  made  as  to  the  domef- 
tic  ufes  in  which  this  animal  may  be  employed,  and 
the  rather  as  its  range  in  the  creation  is  fo  extreme- 
ly fm.ali  (being  confmed  to  America,  and  there  only 
to  about  ten  degrees  of  latitude,  and  Hill  fewer  of 
longitude)  that  there  is  reafon  to  apprehend  their  en- 
tire extinction  as  the  country  fettles  ;  and  the  ra- 
ther as  they  herd  in  the  winter,  in  droves  af  18  or 
20  together,  return  to  the  fame  fpot  at  night,  and 
when  the  fnov/s  are  deep  and  enci  uiled,  fuher  them- 
felvcs  to  be  killed  without  moving  from  the  pl-ace 
they  have  trampled. 
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On  improving  the  Breed  of  Horned  Cattle,  Sheep  and 
Hogs;  Z>y  Ezra  L'HoMMEDiEU,  Efq, 
Vice-Frefident  of  the  Society, 

IT  has  been  an  old  obfervation  of  farmers,  that  a 
breed  will  run  out,  by  which  is  meant,  that  hor- 
fes,  cattle,  (beep  and  hogs  being  kept  long  without 
changing  or  crolling  the  breed,  will  dwindle  away 
and  become  very  poor.  Too  little  attention  is  paid 
in  this  country  and  efpecially  in  tliis  ftate,  to  the  uti- 
lity of  a  farmer's  often  changing  his  bulls,  rams  and 
boars.  I  know  a  farmer  who  kept  one  breed  of  hogs 
fo  long  that  his  pigs  appeared  parklitic,  and  could 
rot  get  over  a  rail  on  the  ground  till  they  v/ere  a 
fortnight  old  ;  on  changing  his  boar  his  pigs  were 
healthy,  and  from  the  fame  number  of  hogs  fatted, 
he  killed  a  third  more  pork  than  he  did  before  the 
breed  was  croiTed.  I  am  happy  to  learn  that  many 
farmers  in  this  ftate  are  improving  their  breed  of  cat- 
tle ;  Mr.  Eaton  a  few  years  ago  brought  from  Eng- 
land a  bull  and  two  or  three  heifers ;  this  breed  of 
cattle  has  fpread  coniiderably,  and  have  made 
the  ftocks  of  cattle  much  better  where  they  have 
gone  ;  a  gentleman  in  Dutchefs  county,  Major  Clift, 
a  member  in  Affembly  from  that  county,  who  is  in 
the  breed  of  that  ilock  of  cattle,  fold  a  bull  iaftyear 
for  300  dollars,  and  two  half  blooded  bull  calves  af- 
ter weaning  for  50  dollars  each,  and  the  laft  feafon 
had  live  dollars  for  tlie  bull's  going  to  a  cow.  In 
this  way  the  breed  of  cattle  will  foon  be  improved, 
becaufe  farmers  will  carry  their  bell  cows  to  the 
bull,  when  they  have  fo  much  to  pay  for  his  ufe  ; 
and  what  is  of  further  advantage,  when  a  farmer  has 
a  calf  from  fuch  a  bull  and  cow,  he  pays  more  care 
to  railing  it,  than  he  does  to  his  common  ftock  ;  this 
too  is  the  cafe  with  a  new  ftock  of  fiieep  or  fwine. 
We  are  furprifed  at  the  great  expence  farmers  in 
England  are  at  to  improve  their  breed  of  cattle, 
Iheep  and  hogs.  Perhaps  it  will  not  be  amifs  to  give 
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fome  late  inflances  of  the  fpirit  with  which  the  far- 
mers ill  that  old  country  (which  has  fo  long  been 
improving  in  huflDandry)  are  now  pollefled  of  in  im- 
proving their  breed  of  cattle,  flieep  and  hogs.  The 
long  horned  breed  are  now  in  the  highell  ellimation 
ifi  England,  which  will  appear  by  the  following  par- 
ticulars of  Mr.  Paget's  fale,  in  November  14,  1793, 
as  publiflied  in  the  Englifh  books  of  agriculture  : 


Firjl  Dafs  Sale. 

I-ot  Guineas. 

8.  Short  Tail,  by  Shakefpear,  bought  at  Mr. 

Fowler's                  -  -  38 

9.  Eyebright  -  -  51 
14.  Strawberry,  by  a  Difliley  bull  -  31 
16.  Brindled  Eyebright  -  "33 
26.  Penn              _              -  -  3^ 

29.  Young  Dandy          _          _  .  30 

30.  Brindled  finch-tidy           -  -  29 


34.  Shakefpear  (bred  by  the  late  Mr.  Fowler) 
by  Shakefpear,  off  Young  Nell  ;  whoever 
buys  this  lot  the  feller  makes  it  a  condition 
that  he  fhall  have  the  privilege  of  having 


two  cows  bulled  by  him  yearly  -  400 

35.  Bull  calf,  by  lot  34           -  -  23 

37.    A  ditto,  by  ditto           -           -  31 

39.    A  ditto,  by  ditto              -              -  31 

Sec  ond  Day^s  Sale, 

45.  One  three  year  old  heifer             -  70 

47.  One       do.         do.          -  -  32 

48.  One  do.  do.  -  -  35 
52.  One  do.  do.  -  -  35 
55.  One  two  year  old  heifer          -          -  25 

57.  One       do.         do.          -  -  60 

58.  One       do.         do.          -  -  84 

60.  One       do.         do.           -  -  29 

61.  One  do.  do.  -  -  25 
64.  One       do.         do.           -  -  27 


The  breed  of  Iheep  mod  in  eftimation  in  England, 
are  a  breed  called  the  Dilkley  breed.    The  leading 


On  Stock, 


349 


idea  is  to  procure  that  breed,  which,  on  a  given 
quantity  and  quality  of  food,  will  pay  the  mofl: ;  and 
it  is  fuppofed  that  this  breed  will  live  when  many 
other  breeds  would  ftarve ;  and  that  the  more  beau- 
tiful the  form,  the  hardier  the  animal  is  of  every 
kind.  Nothing  can  Ihew  the  high  eftimation  this 
breed  is  held  in  clearer,  than  the  high  prices  they 
have  fetched  lately  at  different  fales  ;  the  following 
are  fome  of  the  particulars  of  Mr.  Paget's  : 


Euves  belonging  to  Thomas  Paget,  Efq.  fJd  by  aiiclion 
November  16,  1793,  by  Mr.  Boott. 


Ewes. 

Guineas  each. 

Guineas. 

6 

5 

.62 

310 

Mr.  Buckley 

38 

5 

260 

Mr.  Pelkenton 

37 

5 

45 

225 

Ditto 

5 

5 

3^ 

Mr.  Breedon 

17 

5 

3^ 

Mr,  S.  Stone 

7 

5 

29 

145 

Mr.  Bennett 

11 

5 

25 

125 

Ditto 

3 

5 

22 

1 10 

Mr.  S.  Stone 

9 

5 

22 

no 

Mr.  Boyer 

2 

5 

20 

100 

Mr.  Siubens 

4 

1- 

20 

ICO 

Mr.  Tomelin 

14 

5 

20 

100 

Mr.  Fryer 

15 

5 

20 

100 

Mr.  Deverill 

18 

5 

20 

100 

Mr.  Martin 

20 

5 

20 

100 

Lord  Egremorft 

16 

5 

18 

90 

Mr.  VVingfield 

40 

5 

17 

85 

Mr.  Molard 

12 

5 

16 

80 

Mr.  Powrife 

23 

5 

16 

80 

Lord  Egremont 

39 

5 

16 

80 

Lord  Karbcrough 

By  private  contradl  before  the  fale,  30  ewes  at  20 
guineas  each,  600  guineas,  Mr.  Simpfon. 

It  is  wonderful  that  130  ewes  ihoLild  fetch  an 
average  of  25*  guineas,  and  all  of  them  the  property 
of  one  man.  In  the  third  volume  of  John  Monk's 
agricultural  diclionary,  pubhflied  in  1794,  there  is 
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an  account  that  Richard  Afliley  has  a  very  fine  forti 
of  fwine,  which  he  fends  to  dilferent  parts  of  Eng- 
land, the  boars  to  ferve  fows  at  half  a  guinea  each, 
and  Mr.  Bakevvell,  in  order  to  make  people  particu- 
lar in  fending  good  fows,  wiflies  Mr.  Afhley  to  in- 
creafe  the  price  to  a  guinea  ;  the  produce  Mr.  Afli- 
ley  fells  (for  breeding)  at  five  guineas  each,  wean- 
ing old  and  barrow  pigs  at  one  guinea  ;  they  are  very 
broad  over  the  back,  with  very  little  offal,  and  have 
a  great  piopenfity  to  fatten  ;  the  boar  is  thought  to 
be  very  much  like  the  wild  boar.  Mr.  Bifliop  of  the 
Three  Towns  Inn,  Leiceder,  has  a  very  handfome 
fow,  the  produce  of  which  he  lells  at  two  guineas 
each,  weaning  old. 


ARTS  AND  MANUFACTURES. 


Improvements  on  the  Steam  Engine,  commiinieated  t9 
the  Society  in  January,  1798,  by  R.  R.  Livings- 
ton", Efq.  and  contained  in  a  Letter  from  him  to 
Thomas  Jcjerfon,  Efq, 

January  i  799. 

"TJHYSICS  and  mechanics  never  formed  a  nobler 
A  union  than  in  the  invention  of  the  fteam  en- 
gine, which  at  once  fubjed:s  the  moft  powerful  and 
the  moll  common  agents  to  man  ;  he  repofes  at  eafe 
while  fire,  air  and  water  perform  his  laborious  talks. 
The  flow  fleps  by  which  this  engine  has  advanced 
to  its  prefent  ftate  of  improvement,  are  really  aflori- 
ifhing,  confidering  how  naturally  moft  of  thole 
improvements  fuggeft  themfelves  ;  even  now  it  ap- 
pears to  me  very  imperfecl.  The  firft  defedl  is  the 
U'ant  of  iimplicity  in  the  conftrudion,  where  the 
object:  is  only  to  raife  water  to  no  very  great  height, 
as  in  draining  marflies,  freeing  dry  docks  and  flips 
from  w^ater  ;  and  it  would  be  very  delirable  in  fuch 
cafes  to  have  an  engine  fo  conftruded,  as  to  coft  lit- 
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tie  and  not  require  the  care  and  attention  of  an  artid. 
The  fecond  defect  of  the  moll  approved  engine 
(Dr.  Watt's)  is  the  lofs  of  power,  occafioned  by  the 
fiidion  ;  the  dry  pillon  and  working  rod  exhauft 
near  one-third  of  the  grofs  power.  When  to  this  is 
added  the  oppofition  the  air  gives  to  his  air  pumps, 
their  fridion,  and  that  of  the  freeing  pump  when 
water  is  raifed,  it  will  be  found  that  one  half  of  the 
power  is  loft  when  his  engine  acls  to  mofi:  advantage, 
to  wit,  in  raifmg  water.  It  is  ftill  more  defedive 
when  applied  to  obtain  a  circular  motion  ;  this  it 
effects  either  by  a  winch,  or  planet  wheels,  the  lat- 
ter he  prefers  ;  in  this  cafe  fuppofing  the  power  two 
thoufand  one  hundred,  one-third  loft  in  the  friction, 
about  one  hundred  pound  in  the  friction  of  the  air 
pump  fexclulive  of  the  oppofition  of  the  atmof- 
phere)  the  fridtion  and  vis  enertice  of  the  weighty 
beam  would  leave  about  twelve  hundred  pound  to 
apply  to  the  planet  wheel,  w^iofe  fridtion  cannot  be 
lefs  than  one  quarter  of  that  weight.  But  as  ia 
every  revolution  there  are  two  points  on  w^hich  the 
wheels  do  not  act,  but  depend  on  the  fly  to  carry 
them  paft,  and  only  two  other  points  en  which  the 
machine  acts  at  right  angles,  the  mean  between 
c  and  nine  hundred  is  the  whole  power  diredtly  ap- 
plied to  obtain  a  circular  motion  ;  or  in  other  words, 
a  grofs  power  of  tw^o  thoufand  one  hundred  pound  is 
reduced  to  four  hundred  and  fifty  pound  when  ap- 
plied to  turn  a  wheel.  I  have  attempted  to  remedy 
thefe  defedfs  in  Dr.  Watt's  engine  ;  with  what  fuc- 
cefs,  you  will  judge,  when  I  explain  niy  principles, 
and  examine  the  rough  iketches  I  enclofe. 

Firft,  to  obtain  a  fimple  engine,  and  ane  that  can 
be  eredled  at  a  trivial  expenfe  :  Take  a  box  or  hogf- 
head  of  wood  of  fuflicient  ftrengrh,  connedt  this 
with  a  tube  of  Vvood  which  is  to  ferve  as  a  pump, 
and  is  immerfed  in  water  ;  at  the  height  of  twenty 
feet,  or  any  lefs  height  to  which  the  water  is  to  be 
raifed  \  let  there  be  a  wide  chamber  fitted  to  hold  fo 
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nuich  water  as  is  to  be  difcharged  at  every  lift  ; 
into  this  a  valve  muil  open  from  the  lower  or  nar- 
row part  of  the  pump  ;  from  this  chamber  a  narrow 
pipe  leads  into  the  box  ur  cylinder  furnilhed  with  a 
valve  that  opens  into  it,  this  muft  be  placed  fo  high 
that  no  water  can  get  into  the  cylinder  ;  from  the 
lower  part  of  the  pump-chambei  runs  the  nozel  or 
fpout,  furnifned  with  a  valve  that  opens  outward, 
which  while  there  is  a  vacuum  in  the  pump,  will  be 
kept  clofe  by  the  preiTure  of  the  external  air,  but 
when  the  air  is  admitted  in  the  pump  will  be  forced 
open  by  the  preffure  of  the  water.  On  the  top  of 
the  pump  place  a  valve  with  fuch  a  cock  as  will 
keep  open  till  the  water  runs  out,  and  clofe  when 
the  condenfing  water  enters  the  cylinder  ;  the  open- 
ing of  this  cock  will  force  the  water  to  run  from 
the  fpout  ;  the  cylinder  mult  be  furnifhed  with  the 
i?fual  valves  through  which  the  air  and  condenf- 
ed  water  are  to  be  expelled,  a  fleam  cock  and 
condenfing  cock  ;  the  water  for  condenflng  to  be 
taken  from  the  pump,  for  which  purpofe  a  fmall 
chamber  fnould  be  annexed  to  the  pump,  fo  low 
that  the  water  will  not  be  difcharged  when  the 
pump  is  emptied,  into  which  the  condenfing  pipe 
is  to  be  inferred.  Thefe  feveral  cocks  may  be  work- 
ed by  hand,  by  floats,  by  the  water  raifed  (as  in 
the  enclofed  plan)  or  by  a  fmall  atmcfpheric  engine 
on  the  top  of  the  cylinder  and  communicating  with, 
it.  Suppofe  the  hogfliead  or  cylinder  to  contain  thir- 
ty feet  (which  is  about  equal  to  a  twenty-eight  inch 
cylinder,  making  fix  feet  ftrokes)  and  the  pump- 
chamber  ten  ;  when  a  vacuum  is  made  in  the  cy- 
linder the  air  will  rufli  into  it  from  the  pump  to 
fupply  its  place  ;  that  is  to  fay,  the  air  which  be- 
fore occupied  ten  feet  will  now  forty,  and  of  courfe  be 
three  quarters  lighter  than  the  external  air,  and  the 
water  will  rife  about  twenty-four  feet  in  the  pump. 
When  the  fleam  is  again  let  into  the  cylinder  the 
valve  of  communication  mufl:  clofe,  and  the  cock  on 
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the  top  of  the  pump  open,  which  forces  open  the 
valve  on  the  nozel  of  the  pump  and  drives  the  wa- 
ter out ;  thus  at  every  ftroke  ten  cubic  feet  of  water 
will  be  raifed  upwards  of  20  feet.  If  it  is  deiired  to 
raife-  it  to  a  greater  height,  it  may  be  done  by  en- 
larging the  relative  proportions  of  the  cylinder  and 
pumps,  and  working  feveral  pumps  at  once  ;  the 
upper  pumps  taking  the  water  from  the  chambers 
or  refer voirs  of  the  lower  one,  and  all  of  them  com- 
municating by  narrow  channels  or  pipes  with  the 
cylinder.  It  is  true  that  this  engine  walles  fome 
ileam,  becaufe  the  vacuum  is  only  the  difierence  be- 
tVv^een  the  contents  of  the  cylinder  and  the  chamber 
of  the  pump,  which  we  have  fuppofed  in  this  inftance 
to  be  three-fourths.  But  Dr.  Watts's  engine  lofes 
1-3  in  friction,  1-8  in  his  air  pump,  and  1-4  of  the 
remaining  power  in  the  fridion  of  the  forcing  pumps, 
belides  the  vis  enertiae  of  his  beam,  fly,  chains,  &c. 
fo  that  in  fuel  this  lirnple  engine  requires  lefs  lleam 
to  do  the  fame  work.  As  the  cylinder  is  of  wood, 
and  may  be  lined  and  covered  with  blankets  or  mats, 
or  any  other  non-condu6lor,  it  will  be  kept  nearly 
of  the  temperature  of  the  lleam.  The  air  which  is 
admitted  being  a  bad  condudor  of  heat,  can  carry  off 
very  little  ;  the  condenfing  water  will  be  the  only 
adive  agent  for  this  purpofe  ;  but  as  wood  parts  with 
its  heat  very  reludantly,  much  lefs  will  be  loll  in  this 
way  than  in  Newcomb's  engine,  though  perhaps, 
more  than  in  Dr.  Watts's.  You  will  obferve,  that 
as  the  (team  is  only  ufed  to  expel  the  air  from  tlie 
cylinder,  the  water  need  not  be  more  than  boilint^; 
hot,  fo  that  no  extraordinary  {liength  is  neceilary  in 
the  boiler,  as  in  Dr.  Watts's  where  the  preflure  of 
the  lleam  is  equal  to  4  lb.  upon  an  inch  more  than 
that  of  the  atmofphere.  To  lofe  lefs  heat  and  fave 
fome  money,  I  prefer  a  boiler  of  wood  to  one  of  cop- 
per, placing  the  furnace  in  the  centre,  and  biinging 
the  chimney  out  at  the  mouth  of  the  furnace,  fo  that 
the  water  furrounds  both  chimney  and  furnace,  I 
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have  found  on  experiment  with  a  boiler  fo  conilru^t- 
ed,  that  when  the  lleaiii  is  io  hot  as  to  raife  a  wcigtit 
on  tlie  valves  of  4  lb.  upon  a  Iquaie  inch,  that  you 
may  lay  the  back  of  your  hand  againft  the  boiler 
^vithout  the  halt  inconvenience. 

That  1  may  not  engrofs  too  much  of  your  time  at 
one  period,  1  fhall  defer  till  another  opportunity  my 
defcription  of  an  engine,  in  which  1  think  I  have  the 
full  power  of  Dr.  Watts's,  without  loling  any  by  the 
fridion  of  the  piilon^  working  rod,  or  air  pumps, 
ha-ving  contrived  the  whole  machinery  to  work  with- 
out friction,  or  with  fo  very  little  as  not  to  be  taken 
into  account:  and  alfo,  of  another,  in  which  the 
whole  power  can  be  diie6tly  applied  to  obtain  a  cir- 
cular motion,  withou;:  winch  or  planet  wh;:;els.  Pru- 
dence bids  me  to  atford  you  an  opportunity  of  de- 
teding  the  faults  of  this  before  I  expofe  a  fecond 
theory  to  your  critical  inlpedion. 


A  new  Bifcovery  relative  to  the  Art  of  Manuf alluring 
Paper  ;  communicated  in  a  Letter  to  S.  De  Witt, 
EJl],  dated  Clermont,  September  8,  1799. 

By  Chancellor  Livingston,  Pref.dent, 

THE  objed  of  this  letter  is  principally  to  intro- 
duce to  your  notice  fome  f  mples  of  paper, 
unade  by  my  direction,  from  a  material  of  my  own 
invention,  if  you  have  ever  attended  to  the  fub- 
jed,  you  muft  'have  found  that  the  great  and  increaf- 
ing  ccnfumption  of  paper,  had  rendered  it  an  objed 
to  find  fome  material  cheaper  than  linen  rags. — 
Though  many  of  the  mofi  ingenious  men  in  Europe 
have  given  great  attention  to  this  fubjed,  for  fifty 
years  paft,  in  many  inttances  with  the  aid  of  govern- 
ment, they  have  hitherto  been  unfuccefsfal  ;  for 
though  their  experiments  have  taught  us  that  the 
inner  bark  of  fome  trees,  and  certain  plants^  as  net- 
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ties,  thirties,  hop-vines,  &-C.  will  make  paper,  yet  the 
difficulty  of  procuring  them  in  fufficicnt  quantity, 
and  the  expenfe  ot  preparing  them,  ha:,  ratiier  ren- 
dered their  difcovery  matter  of  curiohty,  than  utility. 
After  amuling  myfelf  with  fome  experiments  in  this 
line,  it  (truck  me  aoout  ten  years  lince  that  a  plant 
(which  I  take  to  be  uf  the  conferva  kind)  exiremely 
common  on  Hudfon's  river,  might  be  advantageoufly 
applied  to  this  ufe.  Upon  examining,  however,  into 
the  attempts  made  by  the  French  philofophers,  with 
every  advantage  at  their  paper-miils,  I  found  that 
they  could  not  reduce  their  conferva  to  a  pafte  ; 
from  whence  they  concluded  that  its  particles  were 
round,  and  only  adhered  by  attradlion,  aided  by  a 
glutinous  fubltance  ;  while  otherii  aiTerted  that  the 
conferva  was  not  a  plant,  but  a  colleclion  of  ani- 
mals. 1  found  too  that  they  had  been  equally  un- 
fucoefsful  with  the  alga  marina  :  this  kept  me  for 
fome  time  from  working  upon  the  conferva  of  our 
river,  but  not  from  recommending  it  to  the  ow^ners 
of  feveral  paper-mills  to  make  the  trial,  wh(ch  they 
might  do  at  the  moll  trivial  Ixpenfe.  Tiie  hint, 
however,  was  difregarded,  and  its  author  probably 
looked  upon  as  a  vifionary,  v*'ho  was  offering  his 
dreams  for  realities.  Finding  no  one  fuiliciently  crc~ 
dulous  to  reduce  my  theory  to  practice,  I  at  length 
fet  about  the  work  myfelf,  and  by  the  aid  of  a  mar- 
ble mortar,  a  punch  fieve,  and  a  bit  of  canvafs,  w^ith 
fome  of  the  moll  ponderous  folios  from  iny  library 
for  a  prefs,  I  began  my  labors.  I  found  on  the  firft 
trial,  with  more  pleafure  than  furprize,  (for  my  im- 
preilions  in  favor  of  its  practicability  were  very  ftrong) 
that  it  was  converted  into  paper  with  much  lefs  la- 
bor than  rags  are  ;  that  it  turned  out.  of  the  mould 
(or  punch  fieve)  with  great  facility.  The  next  ob- 
jedt  v/as  to  get  rid  of  a  number  of  fmall  fnails  and 
other  aquatic  infects  that  bred  in  it ;  this  I  did  by 
precipitating  it  in  a  diluted  vitriolic  acid,  or  ufing 
allum,  v;hich  alfo  whitened  the  paper  ;  this  having 
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been  negleded  in  the  paper  fent  you,  occafioned  the 
black  fpots  you  oblerve  in  it.  But  as  in  my  trials  I 
had  no  means  of  triturating  the  plant  in  running  wa« 
ter,  the  pounding  it  in  a  mortar  preferved  all  the 
mucilage  that  it  naturally  contained,  which  rendered 
the  paper  brittle,  when  perfeclly  dry  ;  but  at  the 
lame  time  fized  it  lo  perfeclly,  that  you  could  not 
only  write  upon  it  with  eafe,  but  if  a  piece  of  filter- 
ing paper  was  laid  over  it  and  prefled,  the  filtering 
paper  would  take  the  ink  as  well  as  the  beft  writing 
paper.  As  I  was  fatisfied  that  trituration  in  running 
w^ater,  or  at  leafl:  a  fmall  admixture  of  rags  would 
take  OiFthe  brittlenefs,  I  was  not  difcouraged  from 
profecuting  my  plai]. 

I  communicated  my  difcovery  to  my  neighbor, 
Mr.  Delabigarre,  and  he  entered  very  heartily  into 
it,  and  made  many  experiments  himfelf  in  confe- 
ouence  of,  and  in  confirmation  of  mine,  and  felt  fuch 
an  intereit  in  its  fuccefs,  as  to  propofe  fuperintending 
the  firft  experiment  that  I  propofed  to  make  at  a 
paper-mill,  at  Catikill,  whither  he  went  with  80  lb. 
of  the  material,  all  except  about  15  lb.  of  which  had 
been  dried  in  the  fun.  When  he  arrived  he  found 
great  diiEculty  in  perfuading  the  workmen  to  make 
the  experiment,  which  they  confidered  as  hope- 
lefs.  Having  by  dint  of  arguments  and  brandy, 
overcome  their  prejudices,  they  confented  to  make 
the  attempt  ;  but  as  their  veflels  were  too  large  for 
the  quantity  of  materials  brought  them,  and  as  he 
wiflied  at  all  events  to  cover  himfelf  (though  it  were 
with  rags  and  tatters)  from  the  ridicule  that  await- 
ed him,  a  number  of  perfons  attending  to  fee  the 
experiment,  he  propofed  to  add  one  quarter  of  coarfe 
lags.  The  mafter.  workman,  however,  preferred  on- 
ly adding  ten  pound  of  rags,  or  1-9.  Before  he  had 
given  it  half  the  trituration  ufual  with  rags,  he 
found  the  pafle  perfed,  and  upon  trying  it  he  was 
furprized  to  find  that  it  came  off  from  the  mould 
quicker  and  cleaner  than  linen  rags,  fo  that  much 
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more  may  be  worked  in  the  fame  time.  Mr.  Dela- 
bigarre  not  having  ieifure  to  wait  the  ufual  procefs 
of  preffing,  drying,  &c.  brought  away  a  quantity 
(of  which  the  famples  I  fend  you  are  part)  haliily 
dried  over  the  fire.  The  wrapping  paper  you  will  find 
fuperior  to  that  made  of  rags.  Tne  hanging  paper  is 
better  than  the  Enghfti  paper  commonly  apphed  to 
ihat  ufe,  and  I  am  perfuaded  from  the  texture  of  the 
material,  that  when  fulhciently  waihed,  fine  paper 
may  be  made  of  it.  But  Ihould  it  not,  the  demand 
for  the  forts  now  fent  you,  and  for  fheathing  paper, 
would  render  the  difcovery  very  important.  The 
want  of  materials  has  hitherto  kept  our  mills  from 
being  fufficiently  employed,  and  thofe  materials  to- 
gether with  great  quantities  of  paper  are  annually 
imported.  My  material  is  fo  abundant  in  Hudfon's 
liver  during  the  fummer  months,  that  two  men  may 
procure  as  much  as  two  or  three  tons  in  a  day,  and 
fhould  it  be  equally  plenty  in  other  rivers  and  not 
be  found  of  the  fame  quality  elfewhere,  I  am  per- 
fuaded that  we  may  not  only  fupply  America  but 
£urope  with  paper,  as  well  as  give  facility  to  thofe 
manufadures  that  depend  upon  it,  as  paper-hanging, 
marbled  paper,  band-boxes,  book-binding,  &c.  The 
famples  I  fend  you,  you  will  make  fuch  ufe  of  as  may 
belt  ferve  to  flimulate  the  purfuits  of  others  toward 
objeds  that  may,  while  they  are  ufeful  to  the  inven- 
tor, be  much  more  fo  to  the  community. 


ExtraB  from  a  Reprefentation  made  to  the  Legiflature 
at  its  prefent  Seffion,  on  the  Subjedl  of  Salted  Beef, 
put  up  for  Exportation. 

FROM  the  befl  information  that  can  be  obtained, 
the  moll  approved  method  of  putting  up  beef 
in  Ireland,  is  as  follows,  and  is  fuch  as  is  generally 
contraded  for  by  the  army  and  navy  agents  : 

After  the  cattle  are  driven  to  the  llaughter-houfe 
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yards,  they  Hand  a  few  days  to  cool  (the  time  ac- 
cording to  the  diftance  they  have  driven)  and  are 
rot  killed  until  they  are  evidently  clear  of  heat. 
After  they  are  llaughtered  and  become  cold,  they 
are  cut  up  in  pieces  of  6  or  eight  pounds ;  each  piece 
pafies  through  the  hands  of  four  or  five  men,  who 
are  placed  at  feparate  troughs  filled  with  lalt,  and 
every  piece  is  rubbed  by  each  ot  them  with  gloves 
having  wooden  palms,  filled  w-ith  nails  with  rough 
Teads ;  the  laft  rubber  hands  the  piece  to  the  pack- 
er who  places  it  in  a  crib  having  a  vat  under  it. 
This  is  Vv'hat  they  term  dry  falting.  The  crib  con- 
tains from  ten  to  thirty  barrels  ;  the  blood,  &c.  of 
the  beef  is  thus  drawn  out  and  falls  into  the  vats  un- 
der the  crib.  After  laying  in  the  crib  fourteen  or 
fixteen  days,  it  is  weighed  and  packed  into  barrels 
of  200  lb.  each,  with  St.  Ubes'  fait  (which  is  always 
preferred,  not  only  from  its  givmg  the  beef  a  fairer 
appearance,  but  as  it  has  lefs  tendency  to  harden  the 
meat.)  The  liquor  in  the  vats  is  cleanfed  by  boiling 
and  mixed  with  the  pickle  and  put  into  the  barrels. 
About  three  pecks  of  fait  are  ufed  to  each  barrel, 
with  fome  falt-petre. 

This  care  and  method  has  given  the  Irifli  beef 
fuch  a  decided  preference  at  almoll  every  place 
•where  faked  provifions  are  ufed  ;  that  many  have 
fuppofed  our  pallures  u^ere  infufFicient  to  give  the 
iirmnefs  and  quality  to  beef  as  thofe  of  Ireland  ;  but 
from  experiments  made,  we  know  that  our  beef  of 
a  fuitable  age,  when  properly  fatted,  packed  and 
cored,  is  equal  to  any  in  the  world. 

In  Ireland  the  packing  of  beef  is  made  a  particu- 
lar bufinefs ;  in  this  country  it  is  only  a  branch,  and 
that  often  temporary  ;  hence  the  perfon  putting  it 
up,  too  frequently  has  only  the  prefent  feafon  in  view; 
and  therefore,  although  he  may  brand  it  with  his 
ow^n  name,  his  interefl;  often  fuperfedes  a  regard  to 
his  reputation,  or  to  that  of  the  article  itfelf. 

Our  barrelled  beef  is  too  generally  made  of  young 
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cattle,  two  or  three  years  old,  which  will  not  bear 
the  fait  like  old  cattle — the  fait  will  deflroy  the  fac 
and  extrad  the  juice  of  the  young,  make  it  hard 
and  give  it  a  lean  appearance  ;  while  the  old  wiU 
remain  Mrm,  yet  tendt^r,  with  a  handfome  look.  Al- 
though the  killing  and  packing  young  cattle  is  a  cir- 
cumftance  much  againll  the  reputation  of  our  beef, 
yet  the  prefent  mode  purfued  by  our  barrellers  is 
ilill  more  injurious ;  and  as  it  is  now  become  a  conli- 
derable  article  of  exportation,  and  under  proper  re- 
gulations might  be  greatly  increafed,  much  to  the 
beneiit  of  the  hufbandman  and  the  merchant  ;  to 
remedy  the  lirft  and  promote  the  latter,  further  le- 
gillative  attention  is  neceilary. 

The  conceived  intereft  of  individuals  has  led  them 
to  adopt  meafures  Vv^hich  have  promifed  the  greateft 
immediate  benefits  to  themfclves,  and  which  under 
the  prefent  circumflances  of  things,  it  is  very  diffi- 
cult to  make  any  legiHative  proviiion  fully  to  prevent. 
Perhaps  the  bed  and  moft  effectual  ftep  that  can  now 
be  taken,  would  be  to  encourage  qualified  perfons 
to  engage  in  a  bufinefs  of  this  magnitude  to  them- 
fclves and  the  (late,  and  to  make  a  particular  bufinefs 
of  it  ;  for  it  is  by  this  method  only  our  beef  can  gain 
a  reputation  at  a  foreign  market  equal  to  the  Irifh, 
But  fliould  this  encouragement  be  given,  the  necef- 
lity  of  further  legiilative  provifion  yet  remains  to 
check  exilling  evils. 

A  law  was  lately  paffed,  direding  all  beef  when 
repacked  by  any  infpedtor,  to  be  pickled  at  the  fame 
time  ;  that  no  beef  fhould  be  repacked  till  it  had 
lain  a  fufficient  time  in  fait.  However  wife  this  law- 
may  be,  the  intention  of  it  is  evaded  in  feveral  ma- 
terial points :  the  perfon  who  in  the  firft  inllance 
puts  up  the  beef,  frequently  makes  proviiion  at  forne 
landing,  efpecially  if  he  lives  at  a  dillance,  and  when 
prepared,  the  cattle  arc  driven  there  and  immediate- 
ly killed,  often  with  a  fever  on  them.  As  foon  as 
cold,  the  beef  is  cut  up  in  pieces  very  unequal,  fome 
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too  fmall,  others  often  very  large,  fo  as  to  prevent 
the  fait  penetrating  fufficiently.  It  is  then  packed 
in  tight  barrels,  which  are  generally  filled  with  pic- 
kle immediately  by  the  perfon  putting  it  up,  to  pre- 
vent any  diminution  of  weight,  which  it  etfedually 
does  by  dilfolving  the  fait,  and  thereby  prevents  its 
operation  on  the  meat,  in  extrading  the  blood  and 
juices,  which  the  water  prevents  running  oif ;  or  if 
It  does  not.  the  meat  is  immediately  filled  again  with 
the  water  ;  from  thence  it  is  fent  to  market  ;  the  re^ 
packer  there,  too  often  in  the  fall  much  hurried, 
weighs  and  repacks  it  without  fufficiently  regarding 
or  perhaps  enquiring  into  its  real  fituation,  with  ref- 
ped:  to  the  time  it  has  been  in  fait  without  pickle. 

When  beef  is  put  up  in  this  manner,  without  be- 
ing dry  falted  and  immediately  pickled,  when  re- 
packed it  will  taint,  fliould  the  pickle  leak  out,  be- 
caufe  the  blood  and  juices  have  not  been  previoufly 
drawn  off,  by  placing  it  for  a  fufficient  time  in  a  fi- 
tuation where  fait  alone  will  operate  on  the  meat. 

It  is  likewife  very  injurious  for  beef  to  be  fuifer- 
ed  to  freeze  before  it  is  repacked,  as  is  frequently 
the  cafe  in  fome  places.    Indeed  when  beef  is  thus 
put  up,  packed  and  pickled,  though  half  a  bufhel  of 
fait  be  ufed  to  each  barrel,  yet  by  the  time  the  warm 
feafon  comes  on,  the  fait  is  generally  dilfolved  ;  the 
pickle  then  having  nothing  to  feed  on  foon  fours, 
taints,  and  the  beef  is  loft.   Hence  we  may  account 
for  the  unufual  quantity  of  tainted  beef  in  this  city 
laft  feafon,  which  probably  had  a  principal  influence 
in  fpreading  and  increafing  the  calamity  which  at- 
tended us.    The  pickle  being  fiarted  in  the  ftreet, 
expofed  to  the  adion  of  the  fun,  foon  putrefied,  and 
from  the  very  confiderable  quantity  fo  emptied,  be- 
came highly  ofFenfive.    In  fome  in  fiances,  to  con- 
ceal the  defeds  and  avoid  the  cenfure,  the  bad  pic- 
kle was  ftarted  in  the  cellars,  where  it  long  conti- 
nued to  otFend  the  neighborhood. 

Another  inconvenience  attends  this  method  of 
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putting  up  beef;  though  a  temporary  advantage 
may  be  derived  by  the  individual,  yet  to  the  public 
it  is  feriouiiy  injurious  :  when  beef  is  pickled  as  foon 
as  packed,  before  the  blood  and  juices  are  dravi^n 
forth,  the  pickle  fills  it  in  fuch  a  way  as  to  prevent 
the  waitc  and  flirinking,  that  would  otherv/ife  take 
place,  the  lofs  on  ox  beef  being  etlimated  at  fix  to 
eight  per  cent,  that  on  young  cattle  ten  to  fifteen 
per  cent  ;  all  this  lofs  of  weight  is  prevented  by  its 
being  previoufly  pickled.  The  beef  when  arrived  at 
a  diftant  market,  and  the  pickle,  through  bad  caiks, 
improper  florage,  or  rough  handling  in  ftou'ing,  leaks 
out,  the  meat  fhrinks  in  confequence,  and  the  barrel 
often  appears  nearly  one-fifth  deficient  in  fullnefs  ; 
doubts  arife  in  confequence,  not  only  as  to  its  weight: 
but  as  to  its  quality,  by  which  the  reputation  of 
our  beef  is  much  impaired. 

From  the  foregoing  ftatement,  it  is  conceived  high- 
ly neceffary  that  more  clofe  attention  and  care  be 
given  to  this  great  and  growing  article  of  commerce, 
than  it  has  hitherto  received  ;  not  only  as  it  regards 
the  article  itfelf,  but  alfo  as  it  affeds  the  health  of  this 
city  ;  and  it  is  conceived  a  law  may  be  fo  framed  as 
to  anfw^er  both  purpofes  ;  the  nrfi;  appears  peculiar- 
ly requifite,  as  from  the  frequent  failure  and  grow- 
ing uncertainty  of  wheat  crops,  many  farmers  are 
turning  their  attention  more  and  more  to  grazing, 
from  whence  we  may  expedl  a  very  great  increafe  in 
a  few  years  ;  and  as  we  can  fupply  the  article  cheap- 
er than  any  other  country,  we  itiould  if  it  were  plac- 
ed under  proper  regulations,  probably  gain  fuch  a 
credit  as  never  to  want  a  market.  The  like  care,  as 
it  regards  the  health  of  the  city,  is  equally  neceffary 
from  the  probable  increafe  of  the  article. 

After  much  refledlion  on  this  fubjed,  the  followin^;^ 
has  been  thought  the  mofc  efficacious  method  that 
can  under  all  circumftances  be  taken  at  pref^nt : 
That  no  beef  be  pickled  until  it  has  lain  at  leaft 
fourteen  davs  in  a  fufHcient  quantity  of  fait,  and 
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that  where  doubts  arife,  the  repacker  or  inrpedcv 
have  fufiicient  authority  to  place  it  in  fuch  a  lituation 
at  tb€  expence  of  the  bavreiler;  and  that  when  in 
hi^  opinion  it  lhall  be  neceilary,  he  nfe  three  pecks 
of  fait  to  the  ban  el ;  that  the  })ieces  av  erage  as  near- 
ly 6  lb.  as  pollibie  ;  that  the  number  of  infpedors 
be  diminiliied  and  the  price  of  repackink^  moderately 
irxreafed  ;  that  a  qualified  perfon  at  the  expenfe  of 
the  iiare,  be  appointed  to  fupernUend  all  the  re- 
packers  in  the  city  of  New-York  ;  that  no  beef  be 
exported  from  thence  but  what  is  repacked  therein; 
and  that  .ij  proviiions  be  repacked  withm  the  city, 
m  the  months  ot  July,  Augull  and  September  ;  and 
that  no  pickie  at  any  time  be  flarced  m  th^j  ftreets, 
yards  or  cellars. 

The  fuperintcndant  or  infpecfor-general  fhould 
alfo  be  in  veiled  with  power,  and  it  fhould  be  made 
his  duty  to  examine  once  a  month  at  leafl,  and 
ottener  if  in  his  judgment  it  fliould  be  requifite 
during  the  warm  months,  all  provifions  llored  in  the 
city,  ana  to  remove  to  a  place  of  fafety  all  fuch  as 
may  appear  to  him  in  danger  of  fpuiling  or  becom- 
ing injurious  to  the  hcahh  of  the  inhabitants  ;  the 
cxpences  attending  to  be  defrayed  by  the  owners. 

It  is  believed  that  beef  when  well  put  up  in  good 
cafks,  w^ell  flagged  and  made  tight,  cured  with  a 
fuiliciency  of  fait,  and  the  attention  above  mention- 
ed, may  remain  in  the  city  with  as  little  danger  to 
the  health  of  the  inhabitants  as  any  other  ariicle  of 
couim.erce. 

This  article  will  not  bear  much  additional  expenfe, 
and  every  burthen  it  is  embarrafTed  with  in  trns,  will 
ceiid  to  turn  its  courfe  to  the  neighboring  dates, 
from  whence  it  will  be  very  difncuk  to  reclaim  it. 
The  foregoing  obfervations  are  made  refpecling  beef 
only  ;  the  prefcnt  laws  are  conceived  ample  for 
pork,  where  the  repacking  is  conlined  to  judicious 
perfons. 

Greater  attention  is  alfo  neceiTary  as  to  the  barrel-: 
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in  which  provifions  are  packed,  than  has  hitherto 
been  given  ;  it  has  long  been  an  opinion  and  prac- 
tice among  coopers,  that  cafks  or  (laves  of  which 
the  barrels  are  made,  which  will  not  anfvver  for  li- 
quors, are  good  enough  for  provifions  :  this  idea  is 
erroneous,  and  the  pradice  has  been  produdive  of 
much  mifchief.  If  a  gallon  of  liquor  leak  our,  the 
reft  will  remain  of  the  fame  quality  ;  but  if  the 
fame  quantity  leak  out  of  a  barrel  of  provilions,  the 
whole  will  be  expofed  to  taint  or  rud,  and  is  always 
injured  thereby.  A  calk  of  twenty-nine  gallons 
vvill  contain  two  hundred  pounds  of  beef  with  con- 
venience, and  if  the  barrel  is  not  pieil'v:d  full,  the 
provilions  will  be  injured  thereby. 


Calculation  of  the  Profits  to  be  derived  from  the  grofs 
Matter  cr  Sediment  of  Whale  Oil  ;  in  a  Letter  to 
the  Secretary,  from  Mr.  Benjamin  Folger,  dated 
Hudfouj  Nov.  29,  1 792* 

Respected  FRrENE^, 

THY  requeft  for  the  knowledge  of  the  profit? 
that  may  arife  from  the  grofs  matter  or  fedi- 
inent  contained  in  common  right  whale  oil,  I  here 
communicate  with  freedom,  wilhing  thou  to  lay  it 
before  that  noble  fociety  for  ufeful  aits,  which  thou 
haft  the  honor  to  be  a  member  of.  I  take  my  fet 
off  from  an  average  voyage  of  one  fliip  in  the  Brazil 
fifhery,  which  is  one  thoufand  barrels  (Tome  have 
brought  home  fifteen  hundred  ;)  out  of  one  thou- 
fand barrels  there  is  at  leaft  tw^o  hundred  and  fifty 
barrels  of  grofs,  thick  matter  ;  the  oil  ftrained  or 
prefTed  from  that  is  worth  one  dollar  more  in  a 
barrel  than  the  common  oil,  by  reafon  of  its  being 
preiTed  through  clofe,  fme  cloths. 
Say  fliip  Columbia  loco  barrels,  at  522.^2606. 
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Out  of  250  barrels  of  this  thick,  grofs  matter, 
I  prefs  or  ftrain  out  2co  barrels  of  pure, 
clean  and  thin  oil,  worth  one  dollar  more 
per  barrel  than  the  common  oil,  at  3L  £^^^ 

There  remains  in  candle-lUiff  about  281b.  to 
each  and  every  barrel,  ^ooolb.  at  2/3  per 
lb.  I  fay  273,  fperm  candles  is  worth  3/9, 
white  wax  4s.  -  -  -  787 

750  barrels  fold  of  the  fliip's  oil  at  52s.     -  1950 
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Profits  by  the  difcovery  500].  to  one  fhip's  voyage, 
not  including  the  advantages  that  arife  to  workmen 
in  the  bulinefs. 

I  have  made  my  eflimation  within  reafonable 
bounds  ;  as  to  the  price  of  the  candles  you  are  judg> 
es  of,  none  as  yet  have  gone  to  market ;  Dr.  Mitch- 
ell has  a  fample  of  them  ;  I  expecl  to  make  improve- 
ments on  this  manufactory  ;  if  it  is  worth  your  at- 
tention, pleafe  to  fend  m.e  a  line.  I  will  tranfmit  to 
you  regularly  my  improvements  in  this  bulinefs. 


Method  of  Jyijlilling  Ardent  Spirits  from  Potatoes^ 
with  Ohfervatiom  ;  communicated  by  Mr,  L'Homme- 

DIEU. 

FEBRUARY  15,  1777.  I  fet  apart  two  Ab- 
erdeenfliire  pecks  of  potatoes,  which  I  found 
to  be  feventy-two  pounds ;  the  potatoes  were  boiled 
in  a  cauldron  till  they  were  brought  to  a  foft  pulpy 
ftate  ;  they  were  then  bruifed  and  made  to  pafs 
through  a  ftraight  riddle,  along  with  fome  frefh  wa- 
ter, the  Ikins  being  kept  back  by  the  riddle,  which 
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were  thrown  away.    The  pulp  was  then  mixed  with 
cold  water,  till  the  whole  amounted  to  about  twen- 
ty gallons,  JLngliih  ;  this  was  allowed  to  cool  till  it 
attained  the  lame  temperature  as  would  be  proper 
for  mix  ng  yealt  with  wort  ;  when  fome  yeall  was 
put  to  it,  as  it'  it  had  been  yeaft  to  wort,  from  malt. 
In  ten  or  twelve  hours  a  fi^rmentation  began,  which 
continued  very  briikiy  for  the  fpace  of  ten  or  twelve 
hours,  but  at  the  end  of  that  time  it  began  fenlibly 
to  abate  ;  from  which  circumilance  I  was  afraid  my 
experiment  would  fail  ;  after  waiting  for  fometime, 
and  in  vain,  warming  it  a  little  with  a  view  to  renew 
the  fermentation,  I  determined  to  ftir  it  brifely,  to 
fee  if  it  could  be  renewed  by  that  means  ;  this  pro- 
duced the  defired  effedl,  and  the  fame  operation  was 
renewed  every  day,  and  the  fermentation  continued 
to  go  on  in  a  proper  manner  for  a  fortnight,  at  the 
end  of  this  time  the  fermentation  abated  and  could 
not  be  renewed  by  agitation  or  otherwife,  and  the 
liquor  having  been  found  upon  trial  to  have  acquir- 
ed a  kind  of  acid,  flightly  vinous  taile,  was  judged 
fit  for  diftillation  ;  it  was  then  diflilled  with  due  cau- 
tion, care  having  been  taken  to  ftir  it  in  the  ftill  un- 
til it  began  to  boil,  before  the  head  of  the  ftill  was 
applied  ;  and  the  fire  was  afterwards  kept  up  fo 
ftrorg  as  to  keep  it  boiling  brifely  till  the  whole  was 
run  over  :  this  was  intended  to  prevent  the  thick 
matter  from  fubfiding  to  the  bottom  ;  for  I  was  afraid 
that  without  this  precaution  it  would  have  acquired 
a  Jiill-hurnt  flavor  ;  and  I  found  by  experience,  in 
one  inftance,  that  this  kind  of  empyreuma  was  of 
an  exceeding  difagreeable  kind,  refembling  in  fla- 
vor the  fumes  of  burning  tobacco.    In  confequence 
of  thefe  precautions,  and  due  redification,  I  obtain- 
ed an  Englifli  gallon  of  a  pure  fpirit,  confiderably 
above  proof,  and  about  a  quart  more  of  a  weaker 
kind,  a  good  deal  below  proof.    This  was  in  every 
refped:  the  finefl:  and  mofl:  agreeable  vinous  fpirit  I 
ever  faw  ;  in  tafte  it  fomewhat  refembled  very  fine 
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brandy  ;  but  it  was  more  mild  than  any  brandy  I 
ever  tafled,  and  had  a  cerrain  kind  of  coolnefs  up- 
on  the  palate  pecuhar  to  itlelf,  by  which  it  might 
be  readily  diftinguilhed  by  a  nice  judge,  from  every 
other  kind  of  fpirit.  Its  flavor  was  llill  more  pe- 
culiar to  itfelf ;  but  it  more  nearly  refembled  bran- 
dy, impregnated  with  the  odor  of  violets  and  rafp- 
berries,  than  any  thmg  elfe  to  which  I  could  com- 
pare it.  A  fmgle  glafs  of  it  put  into  a  bowl  of 
punch,  made  it  appear  as  if  it  had  confiiled  half  and 
half  of  rum  and  brandy,  impregnated  with  the 
juice  of  rafpberries.  It  feemed  to  derive  this  flavor 
from  a  fubtil  elTential  oil,  of  a  very  lingular  kind  ; 
for  although  it  aiofe  with  a  frefh  fpirit  that  came 
over,  it  fl:ill  continued  to  come  over,  without  any 
feniible  diminution,  or  change  of  flavour,  till  the 
whole  of  the  fpirit  was  drawn  off  ;  it  was  alfo  fo  dif- 
ficult to  be  diiiipated,  as  to  fcent  v/ith  its  own  per- 
fume a  drinking  glafs,  into  which  the  fpirit  had  been 
poured,  for  more  than  twenty- four  hours  after  it 
had  been  emptied,  and  apparently  quite  dry  ;  and 
this  perfume,  after  the  fpirituous  flavor  was  totally 
difl[ipated,  appeared  to  me  the  mofl  agreeable  I  had 
ever  met  with,  i  have  been  at  the  greater  pains  to 
defcribe  this  kind  of  fpirit  in  its  ftate  of  perfection, 
becaufe  1  have  fince  heard  of,  and  feen  fome  fpirits, 
faid  10  be  drawn  from  potatoes,  which  for  want  of 
ikill  or  caution  in  the  operators  was  intolerably  nau- 
feous."    Bath  Papers,  vol.  iv.  p.  44,  1788. 

Note.  If  feventy-two  pounds  of  potatoes  make 
five  quarts  of  brandy,  one  hundred  weight,  which  I 
fuppofe  is  about  two  bufnels,  will  make  about  feven 
quarts,  which  will  be  worth  at  lealt  feven  fhillings. 
Potatoes  are  raifed  in  abundance  in  our  new  fettled 
weliern  and  northern  country  ;  three  hundred  bufli- 
els  to  an  acre  is  not  uncommon,  which  being  dif- 
tilled,  will  produce  one  hundred  and  feventy-three 
gallons  of  brandy,  which  v^ould  be  worth  at  lead 
eight  ihillings  per  gallon,  and  produce  the  fum  (in- 
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-:lu(llng  the  labor  of  diftillinp)  of  fifty- two  pounds 
fixteen  fliiliings  ;  th&  potatoes  would  not  be  worth 
more  than  two  Ihilhngs  per  builicl,  as  they  are  not 
an  article  of  tranfporcacion.  The  difference  then 
would  be  between  the  brandy  and  potatoes,  twenty- 
two  pound  ten  fliillings  ;  in  many  parts  of  the  coun- 
try they  are  worth  railing  at  eighteen  pence  per 
bulhel  ;  the  difference  then  would  be  thirty  pounds 
Hx  ihiihngs.  Would  it  not  be  much  for  the  interefl 
of  our  new  country,  to  make  brandy  from  potatoes 
rather  than  from  wheat  or  rye,  which  is  fo  much 
wanted  by  the  new  fettlers,  and  will  bear  a  tranf- 
portation  to  market,  to  enable  the  farmer  to  pre- 
ferve  the  neceifaries  he  wants  ?  and  would  it  not  be 
better  for  our  old  fettled  country  to  make  their  fpir- 
its  from  potatoes,  rather  than  from  apples,  which 
would  afford  cider,  w^hich  is  more  wholefome  and 
palatable  than  the  fpirits  made  from  that  fruit. 


Experimental  EJfay  on  the  Properties  of  the  Galium 
Ting  TOR  UM,  and  its  ife  in  the  Art  of  Dying  ;  fup- 
pofid  to  be  the  fame  which  the  Indians  life  in  Dying 
their  Porcupine  ^lills  of  a  Red  Colour,  In  a  Letter 
to  the  Secretary, 

By  James  Woodhouse,  M.  D.  of  Philadelphia. 

N't/i  quid  utile fac'imus  "jillus  alga  ejl, 

T^HE  art  of  dying  is  an  ufeful  and  important 
branch  of  manufadtures  ;  a  permanent  dye  aU 
ways  doubles  the  value  of  wool,  filk,  cotton,  or  linen  ^ 
for  a  faded  coat  or  govv'n  are  generally  thrown  alide, 
before  they  are  half  worn  out* 

Linnccus  has  placed  this  plant  among  the  tetran- 
dria  monogynia,  and  with  Profefllor  Kalm*  has  reck- 
oned it  a  fpecies  of  galium,  and  thus  defcribed  it  in 
his  Species  Plantarum.f 

*  Kalm's  Travels,  vol.  ili,  p.  14, 
i  Page  i©(^,  cdilion  printed  in 
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The  galium  tindorum  has  fix  linear  leaves  on  the 
llalk,  and  four  on  the  branches-;  the  llalk  is  flaccid, 
the  peduncles  are  placed  under  the  flowers,  the  feeds 
are  fmooth  ;  the  flaik  of  the  plant  is  fiom  fix  to 
eighteen  inches  high,  the  feed  veflel  is  on  the  top, 
and  comes  to  maturity  in  September  ;  the  roots  are 
from  one  inch  to  two  feet  long,  and  when  dried,  as 
flender  as  a  common  knitting-needle  ;  the  outlide 
of  them  is  of  a  dark  brown  colour,  the  infide  when 
broken,  of  a  yellow,  orange  or  red  colour.  It  grows 
plentifully  in  woods,  fwamps,  and  on  the  banks  of 
rivers,  in  the  middle  and  back  parts  of  Pennfylvania, 
on  the  frontiers  of  the  flate  of  New-Yor]<,  in  Cana- 
da, in  the  neighborhood  of  Hudfon's  Bay,  and  in  the 
Northweftern  Territory,  about  Port  St.  Vincents  on 
the  Wabafli.  Mr.  William  Bartram  informed  me, 
that  ten  years  ago  plenty  of  this  vegetable  might  be 
found  in  a  fwamp,  near  the  centre  of  the  commons 
of  Philadelphia.  The  roots  of  the  plant  fliould  be 
carefully  dried  in  the  fun,  and  great  precaution  ta- 
ken to  preferve  them  from  moiflure,  that  they  may 
not  become  mouldy,  and  be  thereby  rendered  unfit 
for  ufe. 

The  galium  diiTers  from  the  rubia  tinclorum  in  the 
following  particulars  :  the  galium  has  little  tafle,  the 
madder  is  bitter  ;  cold  water,  which  has  little  adion 
upon  the  galium,  readily  extrads  the  colouring  par- 
ticles of  madder  ;  more  of  the  colouring  particles  of 
madder  are  waflied  from  cloth,  filk  or  linen,  by  cold 
water,  than  from  the  galium  ;  the  madder  when  boil- 
ed is  not  of  fo  pafliy  a  confiftence  as  th€  roots  of  the 
galium  :  the  madder  does  not  give  fo  deep  a  red  to 
cloth  or  filk  as  the  galium.  It  agrees  with  the  ru- 
bia tindorum  in  two  particulars,  acids  and  alkalies 
have  the  fame  eiTed  upon  both. 

John  Reinhoid  Forfler,in  a  letter  toWm,  Watfon, 
piiblilhed  in  the  626.  volume  of  the  Philofophical 
Tranfadions  of  London,  fpeaks  of  the  galium,  but 
has  faid  nothing  fatisfadorj,    M,  Hellot,  in  a  difier- 
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tation  on  the  art  of  dying  wool  and  woolkn  cloth, 
glances  at  it :  he  fays  there  is  a  fpecies  of  madder 
brought  from  Canada,  the  root  of  which  is  extremely 
llender,  and  produces  nearly  the  fame  effedt  as  tha 
European  madder."*  Dr.  Martin  fays,  he  has  feen  it 
flourifli  in  fuch  a  manner  in  fome  iituations,  than 
feveral  handfuls  of  it  might  be  gathered  in  the  com- 
pafs  of  a  yard  or  two.f  Specimens  of  the  dyed 
cloth  and  filk  are  fent  to  the  agricultural ibciety  for 
infpedion. 

Experiment  if!.  Cold  water  digelled  upon  the 
powdered  roots  of  the  galium  24  hours,  alliimed  a 
flight  red  tinge  j  boiling  water  and  fpirit  of  wine,  a 
red  of  a  deeper  colour  ;  oether,  a  flight  yellow  tinge, 

2d.  Two  drachms  of  the  powdered  roots,  mixed 
with  eight  ounces  of  water,  were  diflilled  in  a  glafs 
retort,  with  a  gentle  heat,  when  feven  ounces  of  a 
tranfparent  fluid  came  over  into  the  receiver,  upoa 
which  no  chemical  agent  produced  any  effect.  The 
fire  being  raifed,  one  ounce  m.ore  of  a  fluid  tinged 
yellow  came  over,  which  poflefled  the  fame  proper- 
ties as  the  flifl.  The  root  v/as  changed  into  charcoal. 

3d.  A  leaden  colour  was  difcharged  from  a  piece 
of  cloth  by  boiling  it  in  a  folution  of  cremor  tartar  ; 
this  cloth  was  then  boiled  five  minutes  in  one  drachm 
of  the  powdered  roots  of  the  galium  in  a  gill  of  wa- 
ter, when  it  aflumed  a  bright  red  colour,  which  was 
in  no,  manner  changed  upon  being  expofed  feveral 
days  to  the  action  of  the  fun  and  air.  The  mild  and 
cauftic  alkalies  diluted  with  v/ater,  heightened  this 
colour;  no  ether  agent  produced  any  vilible  effect. 
iAnorher  piece  or  cloth,  boiled  in  the  fam.e  liquor, 
after  the  tiril:  had  extracted  moft  of  the  colouring 
particles.  aiTumed  a  light  brick  dull  colour. 

4th.  A  piece  of  farfinet  was  boiled  ten  minutes 
in  ibap  and  water,  and  nve  in  one  drachm  of  the 
pov/dered  roots  of  the  galium  iu  a  gill  of  water,  Vvhea 

*  Page  6r.       f  American  Philofophical  Tranfitflions,  vol.  3. 

Z  z 


37^      On  the  Properties  of  Galium  Tin^orum. 


it  afilimed  a' light  red  colour,  upon  which  chemical 
agents  produced  the  fame  efled  as  upon  the  cloth. 

5f.h.  A  fkein  of  cotton  thread  was  foaked  in  a  fo- 
Intion  of  galls  and  hung  up  until  dry  ;  upon  being 
boiled  in  the  powdered  roots  of  the  galium  and  wa- 
ter it  alfumed  a  flight  red  colour. 
.  6th.  Strips  of  bleached  linen  were  boiled  in  the 
powdered  roots  of  the  gahum  and  water,  when  they 
alfumed  a  colour  of  the  fame  tinge  as  the  cotton 
tluead.  Pieces  of  thefe  (Inps  were  fubjected  to  the 
operation  of  the  following  agents  :  foiution  of  the 
vegetable  alkali  in  water,  greatly  deepened  the  co- 
lour \  mild  vol.  fpt.  fal  ammoniac,  produced  the 
fame  effed  ;  cauRic  fpirits,  fal  ammoniac,  ditto. 
Soap  waflied  out  this  colour,  and  changed  the  linen 
to  its  original  tinge.  Neither  vinegar,  nor  vitriolic, 
nitrous  or  marine  acids  diluted  with  water,  nor  foiu- 
tion s  of  mangajiefe  or  zinc  in  the  vitriolic,  nitrous  or 
marine  acids,  nor  mercury  in  the  vitriolic  or  nitrous 
acid,  nor  tin  in  aqua  regia,  nor  folutions  of  corroiive 
fublimate,  faccharum  faturni,  muriated  barytes, 
arfenic,  tartar  emetic,  or  allum  produced  any  eifecT: 
upon  it. 

7th.  The  linen  was  animalized  by  foaking  it  in 
putrid  blood,  and  then  boiled  in  the  powdered  roots 
of  the  galium  and  water,  when  it  alTumed  a  dirty 
brown  colour.  As  it  has  been  fuppofed  by  fome, 
that  the  Indians  conceal  the  method  of  fixing  the 
colour  of  the  galium,  and  by  others,  that  it  is  fet  by 
the  jmce  of  crab-apples,  or  the  berries  of  the  fumach, 
a  common  clarified  goofe  quill  was  boiled  in  the 
powdered  roots  and  water,  when  a  red  colour  was' 
imparted  to  it,  equal  in  brilliancy  to  the  colour  of 
any  of  the  porcupine  quills  dyed  by  the  aborigines 
of  our  country. 

Thus,  Sir,  I  have  given  you  a  chemical  hiflory  of 
the  galium  tinclorum  ;  though  the  experiments  arc 
few  in  number,  yet  I  conceive  them  to  be  complete ; 
we  fee  the  dye  on  cloth  and  filk  is  durable ;  neither 
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fun,  air  nor  moiflure,  nor  any  chemical  agents,  the 
alkalies  excepted,  change  its  colour.  It  promifes  to 
become  a  valuable  article  in  the  art  of  dying,  and 
credit  is  certainly  due  to  the  agiicultural  fociety  of 
New- York,  for  their  exertions  in  obtaining  a  true 
account  of  its  ufe  in  this  important  branch  of  manu- 
.  faclures.  ♦ 


jin  account  of  new  conflrucled  Fire-Places  ;  by  Johnt 
Stevens,  Efq.  in  a  lyjtter  to  Robert  R.  Livin^Jlon, 
Prejident  of  the  Society, 

1 LATELY  borrowed  from  our  worthy  fscretary,.. 
Dr.  Samuel  L  ^'vlitchell,  an  ingenious  work  re- 
cently publiihed  by  Count  Rumford,  the  fame  gen- 
tleman who,  under  the  name  of  Sir  Benjamin 
Thompfon,  has  fo  eminently  didinguilhed  himfelf 
by  his  fpeculations  on  heat,  &.c.  Among  other  in- 
terefting  fubjeds  difculTed  by  the  Count  in  this  book 
is,  "An  Eflayon  Chimney  Fire-Places.''  After  de- 
tailing  at  confiderable  length  his  improvements  in 
the  conftrudion  of  chimney  fire-places,  in  order  to 
prevent  fmoaking  and  to  throw  out  into  the  room 
3iiore  heat,  he  in  a  note  has  the  following  palTage  : 

"  I  have  of  late  been  much  engaged  in  thefe  in- 
vefiiigations,  and  am  nov/  adlually  employed  daily  in 
making  a  variety  of  experiments  with  grates  and  fire- 
places upon  different  confirudlions  in  the  room  I  in- 
habit, in  the  Royal  Hotel  in  Pall  Mall  ;  and  Mr. 
Hopkins,  iron-monger  to  his  Ma  i^^lly,  and  Mrs.  Hem- 
pel,  at  her  pottery  at  Ghelfea,  are  both  at  work  in 
their  different  lines  of  bufinefs,  under  my  direclion, 
in  the  conftrudtion  of  fire-places  upon  a  principle  en- 
tirely new,  and  which,  I  flatter  myfelf,  will  be  fouud 
to  be  not  only  elegant  and  convenient,  but  very 
economical.  But  as  I  mean  foon  to  publiili  a  parti- 
cular account  of  thefe  fire-places,  with  drawings  and 
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ample  direclions  for  conftnidling  them,  I  fliall  not 
enlarge  farther  on  the  fiibject  in  this  place." 

Thus  far  the  Count — 1  feel  impatient  to  hear  the 
refult  of  his  various  experiments. 

It  has  long  been  a  favorite  objecl  of  ftucly  with  me 
to  invent  fome  eai'y  mode  of  preventing  the  immenfe 
*  wafte  of  heat  which  is  evolved  during  the  combuilion 
of  fuel  in  fire-places  of  the  ordinary  conibuftion. 
Probably  not  lefs  than  two  thirds  of  this  heat,  in- 
ftead  of  being  applied  to  the  purpofe  of  warming 
the  air  of  the  room,  is  fafibred  to  make  its  efcape 
and  to  be  fwallowed  up  by  the  wide  extended  throat 
of  the  chimney.  The  perufal  of  the  palTage  above 
quoted,  where  the  Count  announces  to  us  that  he 
is  aclually  engaged  in  the  conftruclion  of  lire-places 
upon  a  principle  entirely  new,  and  which,  he  flatters 
himfelf,  will  be  found  to  be  not  only  elegant  and 
convenient,  but  very  economical."  The  perufal  of 
this  paiTage,  I  fay,  has  operated  as  a  powerful  ftimu- 
lus  with  me  to  lofe  no  time  in  reducing  to  pradice, 
by  adlual  experiment,  my  ideas  on  this  important 
fuhjecl.  Whether  the  modes  we  have  purfued  to 
effedl  one  common  purpofe  bear  any  limilarity  to  each 
other,  time  will  difcover  ;  in  the  mean  time  we  can 
form  no  probable  conjedure  from  the  general  terms 
in  w^hich  he  fpeaks  of  his  improvements. 

That  I  might  not  be  -wholly  anticipated  by  this  in- 
genious chimney-dodor,  to  work  I  went  immediate- 
ly, on  the  fire-place  to  niy  office,  which  was  very 
liable  to  fmoke,  owing  to  the  chimney  being  over- 
toped  by  the  roof  of  Chancellor  Livingfton's  houfe. 
As  the  fabric  I  have  confcruded  was  not  completed 
till  yefterday,  I  have  not  yet  had  a  full  trial  of  its 
efFed.  A  lire  has  been  kept  up  in  it  during  the  af- 
ternoon of  yefterday,  and  the  greater  part  of  this 
day;  and  though  the  mafon  work  is  fo  green  it  has 
carried  fmoke  perfedly  well,  and  I  flatter  myfelf 
the  improvement  v;ith  refped  to  the  faving  of  fuel, 
will  be  very  great.    For  further  fatisfadion  1  beg 
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leave  to  refer  to  Dr.  Mitchell,  \iho  was  prefent  at 
the  firit  trial  1  made. 

Had  I  not  been  ilraightened  for  time,  I  fliould 
have  had  the  back  and  about  two-third  parts  of 
the  lides  cafl  in  one  piece  of  iron,  noLWith (landing 
that  Count  Rumford  reprobates  iron  as  an  improper 
material  in  the  conilruclion  of  tire-places.  But  for 
the  very  reafon  (indepenaent  of  others)  he  condemns 
it,  1  am  convinced  that  m  fire-places  conlliuded  as 
above  defcribed,  calt  non  is  perhaps  the  moll  eligi- 
ble material.  Its  being  a  pov/erful  conductor  of  heat 
is  10  far  from  being  an  objedional  property,  that  it 
really  is  a  capital  advantage,  when  matters  are  fo 
contrived,  that  the  heat  abforbed  by  the  iron,  in- 
Itead  of  being  loft  in  the  wail  behind  the  back,  is 
conveyed  into  the  general  mafs  of  air  in  the  room. 
The  greateft  objedion  to  the  ufe  of  metallic  fubftan- 
ces  about  a  fire-place,  is  a  difpolition.  of  acquiring 
and  retaining  a  higher  temperature  of  heat  than  any 
other  bodies,  commonly  ufed  for  this  purpofe.  Iron 
floves  for  inftacce,  are  liable  to  become  fo  heated  as 
to  road  or  fry  fuch  oliagenou?  particles  as  are  depo- 
lited  upon  them,  by  which  a  complication  of  bad 
fmells  are  fet  loofe  :  this  circumftance  renders  thefe 
lloves  very  ofFenfive  to  delicate  conftitutions ;  but 
in  the  conftrudion  of  the  fire-places  recommended 
in  this  memoir,  the  objection  here  dated  is  complete- 
ly obviated. 

I  v/ill  now  proceed,  with  the  indulgence  of  the 
fociety,  to  a  defcription  of  the  fire-place  I  have  con- 
(Irudled. 

Figure  i  is  the  ground  plot  ;  the  line  a  h  is  the 
outfide  face  of  the  brick  work  which  clofes  up  the 
aperture  of  the  former  fire-place  ;  c  is  the  back  of 
the  prefent  fire-place,  which  is  a  plate  of  call  iron 
placed  at  two  inches  from  the  v/ali  at  the  bottom  ; 
openings  are  left  in  the  jams  at  d  and  e^  by  w^hich  the 
hollow  fpace  between  the  back  plate  and  the  wall 
communicates  with  the  air  of  the  room.    It  is  unne- 
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cclTary  to  give  the  dimenfions  of  the  different  partJ^ 
as  they  are  exprefled  in  the  figure. 

Figure  2  is  a  front  view  of  the  elevation  of  fig- 
ure I,  a  is  the  aperture  of  the  fire-place,  h  the 
breaft-wcrk  of  brick,  c  the  jams,  and  d  a  dome  of 
il:icet  iron.  The  dimenfions  of  the  parts  are  expref-> 
fed  in  the  figure. 

Figure  3  is  a  fcdional  fide  view  of  figure  2,  a  the 
aperture  of  the  fire-place,  h  the  throat  of  the  chim- 
ney, c  a  plate  of  fiieet-iron  making  a  divifion  of  the 
dome  to  within  a  foot  of  the  top,  by  which  means 
the  fmoke  is  made  to  afcend  within  the  front  fedioa 
of  the  dome  to  tiie  top,  and  to  defcend  again  in  the 
back  part  to  the  aperture/;  and  thence  up  the  chim- 
ney. This  aperture  /,  whenever  the  fire  is  burnt 
down,  may  be  clofed,  by  which  means  the  heat  in 
the  fire-place  Will  be  prevented  from  pafiTing  up 
the  chimney,  and  the  temperature  of  the  air  in 
the  room  will  thereby  be  continued  warm  a  long 
time  :  ^  is  a  plate  of  fiieet  iron  regulated  by  the 
fcrewJ.* 

Fire-places  of  the  dimenfions  above  defcribed,  will 
be  fufficiently  large  for  rooms  of  a  moderate  fize, 
and  for  rooms  of  a  larger  fize  the  fire  place  ought 
not  to  exceed  18  or  20  inches  wide  in  the  back,  and 
14  inches  deep. 

The  materials  of  which  fire-places  on  this  plan 
may  be  confiruded,  can  be  varied,  fo  as  to  accom- 
modate every  fituation.  Where  elegance  is  not  re- 
quired, freefione,  brick,  tile,  cafi:  or  fiieet  iron  may 
be  ufed  ;  but  v^diere  ornament  is  ftudied,  the  bafe 
may  be  of  marble,  and  the  dome  either  of  marble  or 
,  of  fiieet-copper,  japaned  or  guilded.  The  form  too 
of  a  fabric  fuch  as  1  have  defcribed,  may  be  diverfi- 
fied  in  a  thoufand  ways,  fo  as  to  afibrd  ample  fcope 

*  This  I  Iijive  found  to  be  of  c^reat  advantage,  as  in  cold 
vreather  the  throat  of  the  chimney  will  bear  to  be  contra6led 
•without  danger  of  fmoakine.  This  lellens  the  currant  of  cold 
Jiir  which  is  corflantly  rufning  in  from  every  crack  or  crevice. 
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to  the  difplay  of  tafte  and  fancy.  The  bafe  indeed 
is  not  fo  lufceptibie  of  variety  in  its  fonn,  as  is  the 
fuperltvudure.  which  is  capable  of  being  moulded 
into  an  indnite  variety  of  elegant  lhapes,  fuch  as  co- 
lumns, obelifks,  pyramids,  and  figures  of  a  conical 
and  eliptical  form. 

The  above  memoir  was  prepared  to  lay  before  the 
fociety  at  their  meeting  on  Tuefday  lad,  but  as  few 
members  met,  and  a  board  was  not  formed,  it  was 
not  then  read.  Since  that  time  I  have  kept  a  con- 
itant  fire  in  my  new  conllruded  fire-place,  and  it 
is  with  great  pleafure  I  now  inform  the  board  that 
its  effedl  in  warming  the  room,  and  the  confequent 
faving  of  fuel  is  even  beyond  my  mod  fanguine  ex- 
pedations.  January  21,  1797. 


APPENDIX, 

Gbfervations  on  the  Means  of  Improving  the  Manufac^ 
iure  of  Flour ^  and  Biminijhing  the  Co?fumption  of 
Water  in  Grinding, 

By  Robert  R.  Livingston,  jE,/*^,  of  Clermont, 

POSSESSING  fome  flouring  mills,  I  was  natu- 
rally led  to  converfe  at  times  with  my  millers 
on  the  means  by  which  flour  was  rendered  better  or 
worfe,  and  on  the  economy  of  water  in  grinding. 
They  gave  me  fads,  v;hich  I  found  confirmed  by 
other  millers,  from  w^hom,  as  occafion  offered,  I  made 
enquiry  on  thefe  fubjecls.  One  feemed  to  be  gene- 
rally admitted  and  confirmed  by  my  own  obferva- 
lions,  to  wit,  that  no  two  mills,  appare'ntly  in  fimilar 
circumflances,  made  flour  of  the  fame  quality  with 
the  fame  quantity  of  water.  Though  geered  alike, 
one  mill  would  make  w^orfe  flour,  or  require  more 
water  than  the  other.  Another  fad  was  admitted  : 
That  if  the  mill  moved  too  flow,  or  fed  too  fafl,  the 
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flour  was  generally  bad,  being  then  ground  flat,  or 
dead,  in  the  miller's  phrafe.  It  would  pack  together, 
and  not  rile  when  levened,  fo  well  as  that  which  was 
ground  lighter,  or  as  they  call  it,  fliarper. 

This  lalttajfl  explains  the  fiifl:,  and  fliews  that  the 
fiour  was  injured  by  the  too  great  prelTure  of  the  mill 
flone,  which  muft  neceiTarily  happen  when  the  cen- 
trifugal force  is  diminilhed  by  the  flow  motion  of  the 
runner  (or  upper  mill  Itone)  or  when  an  undue  pro- 
portion of  grain  is  at  one  time  admitted. 

Though  no  miller  that  1  have  converfed  with, 
could  explain  the  phenomenon  I  have  before  men- 
tioned, yet  it  is  obvious  from  this  lali  facl,  that  one 
mill  grinds  with  iefs  water,  and  makes  better  flour 
than  another,  in  apparently  fimiiar  circumllances, 
becaufe  one  grinds  more  by  attrition,  the  other  by 
prejfure.  The  lafi:  will  require  more  water,  becaufe 
the  friciicn  is  of  courfe  greater,  in  proportion  to  the 
weight  with  which  it  lays  upon  the  grain,  and  the 
flour  bad  in  the  famx  ratio.  Some  Vveight,  however, 
is  necefTary  to  break  the  grain  with  facility  ;  what 
this  weight  fhould  be,  has  never  yet  been  afcertained, 
r.or  can  it  be  upon  mills  of  the  prefent  conftrudion 
with  any  degree  of  accuracy.  To  enable  millers  to 
do  this  was  the  objed  of  my  enquiry.  The  reafon 
v/hy  one  of  two  mills  in  apparently  fimiiar  circum- 
fiances  makes  better  flour  than  the  other,  with  lefs 
water,  v/ill  be  found  in  the  different  degrees  of  elaRi- 
city  in  the  bridge  tree,  (that  is  the  beam  that  car- 
ries the  mill  (tone.)  If  a  fupport  is  placed  under 
the  centre  of  this  beam,  direclly  below  the  point  of 
the  fpindle,  fo  as  to  prevent  it  from  fpringing,  the 
flour  grouiid  while  it  remains  there  is  ground  dead, 
and  the  flones  evidently  choak  and  labor  more,  be- 
caufe they  cannot  relieve  them.felves,  or  rife  when 
clogged  by  the  grain,  without  rainng  the  mill  iione  ; 
whereas  when  the  bridge  tree  is  elaiiic,  it  will  of 
courfe  be  fomewhat  bent  by  the  weight  of  the  flone, 
and  mufc  therefore  aid  the  Ito.ne  by  its  ef!ort  to  rife. 
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But  as  it  was  impolTible  to  determine  with  acciirr.cy 
the  necefTary  fpring,  which,  if  great,  would  endanger 
the  breaking  of  the  bridge  tree,  or  be  fubjed:  to  vi- 
brations, which  would  fuifer  the  wheat  to  pafs  before 
it  was  fully  ground  ;  or  if  too  fmall,  it  would  be  fub- 
jedt  to  the  defects  1  have  mentioned.  It  has  never, 
J  believe,  been  an  objedl  of  conlideration  with  mill 
Wrights,  but  left  to  hazard,  and  hence  the  diifeience 
I  have  noticed  in  mills  of  a  limilar  conftruclion. 
The  firfl:  idea  that  firuck  me,  was  to  place  the  pot 
in  which  the  fpindle  runs,  in  a  box  of  wood  or  cad 
iron,  and  to  annex  to  the  fpindle  a  block  of  light  wood 
that  fhould  fill  the  box  within  i-S  of  an  inch  ail  round. 
If  quickiilver  was  put  into  the  box,  fo  as  to  fill  the 
intermediate  fpace,  the  wood  would  then  operate  as 
if  it  difplaced  a  quantity  of  mercury  proportioned  to 
its  fize,  we  will  call  its  folid  contents  one  cubic  foot. 
It  would  be  beft,  however,  to  make  its  height,  com- 
pared with  its  breadth,  as  great  as  pofiible,  in  order 
to  diminiih  its  motion  and  fridlion.  A  cubic  foot  of 
quickiilver  weighs  947  lb.  fappoling  the  block  of 
wood  to  weigh  47  lb.  the  mill  ilone  would  be  buoy^ 
ed  up  900  lb.  As  this  is  the  ordinary  weight  of  a 
mill  llone,  it  would  in  this  cafe  have  no  prcffure 
upon  the  grain,  while  its  momentum  w^ould  re-« 
mam  as  it  was  when  put  in  motion.  This  is  an 
important  conlideration,  fince  the  facility  with  Vvdiiclz 
corn  is  broke  by  mere  attrition,  miiLl  depend  upon 
the  momentum  of  the  Hone.  If  a  mill  could  be  fo 
conflraded  as  to  have  the  momentuQi  ol:  the  heavieit 
fione,  and  the  fridiion  of  the  lighteu,  it  w'ould  require 
but  little  more  water  to  turn  a  (lone  of  1200  lb.  than 
it  would  to  turn  one  of  half  that  weight,  and  when 
once  in  motion,  it  w^ould  require  lefs  v/ater  to  con- 
linue  it,  if  the  fame  obHacIe  was  oppofed  to  the  mo- 
tion of  both.  In  this  mode  too,  the  fricftion  upon 
the  point  of  the  fpindle  would  be  greatly  diminii'hed, 
and  the  fame  principle  applied  to  gudgeons  might 
1  tliink  be  much  more  advantageous  in  dirninifning 
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fridlion,  than  fridion  wheels,  without  their  wear  and 
nicety.  The  drawing  annexed  will  explain  my 
meaning  very  fully.  It  mail  not,  however,  be  un- 
dcrftood,  that  a  mill  can  break  corn  without •fome 
prefiure.  The  eafe  with  which  the  flones  would  be 
railed  in  this  cafe,  would  render  the  flour  coarfe, 
and  even  permit  the  fmaller  grains  to  efcape  un- 
broken ;  but  it  is  certain,  that  hand  iTiills^  where 
the  ftone  does  not  w^eigh  more  than  2co  lb.  will  not 
only  break  corn,  but  it  is  generally  fuppofed  in 
France,  where  they  are  much  ufed,  that  they  flour 
better  than  the  heavy  flones  ufed  in  water  mills;  by 
the  m.eans  I  have  defcribed,  a  (tone  of  2000  weight 
may  be  made  to  prefs  no  more  than  one  of  200, 
W'hile  its  power  in  breaking  by  mere  attrition,  would 
be  proportioned  to  its  weight.  This  mode,  however, 
from  the  difficulty  of  procuring  mercury  in  the  coun- 
try, I  did  not  reduce  to  pradice,  though  I  fliould 
certainly  prefer  it  to  the  one  I  am  going  to  mention, 
by  which  1  etlecled  the  fame  objed,  though  perhaps 
lefs  advantageouily.  I  joined  two  oak  plank  2  1-2 
inches  thick  and  four  feet  long,  by  a  flrip  of  flrong 
harnefs  leather  foaked  in  oil,  fo  as  to  be  w^ater  proof, 
in  the  manner  of  a  bellows,  fo  that  the  plank  could 
rife  or  fall  3-4  of  an  inch.  This  w^as  fixed  by  two 
clamps  at  each  end  upon  the  bridge-tree  of  one  of 
my  mills  ;  at  one  end  1  inferred  a  tin  tube,  one  inch 
diameter,  and  four  feet  long.  To  the  bottom  of  the 
bellows  (as  I  called  it)  1  annexed  a  plug,  by  which 
I  could  difehaf^e  the  water  without  flopping  the 
mill,  when  I  wiilied  to  make  an  experiment.  A  few 
frnall  tacks  driven  into  the  lower  planks  on  the  infide, 
kept,  by  their  heads,  the  planks  from  clofmg  fo  as  to 
prevent  the  admiflion  of  the  w^ater.  On  the  centre 
of  the  upper  plank,  I  placed  the  pot,  in  which  the 
fpindle  turns.  It  is  obvious  that  when  no  water  was 
put  into  the  tube,  this  mill  differed  in  no  effential 
point  from  one  upon  the  common  conftrudion  ;  but 
that,  when  water  was  poured  into  the  tube,  the  pref- 
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fare  of  the  bellows  upward,  and  of  courfe  of  the  mill 
itoiie,  would  be  proportioned  to  the  height  of  the 
water  in  the  tube,  and  the  furface  it  aded  upon  in 
the  bellows.  This  furface  being  four  feet,  one  foot 
of  water  in  the  tube  would  operate  to  diminifh  the 
prelTare  of  the  upper  (tone  250  lb.  If  the  tube  was 
mied  with  water,  the  mill  ftone  would  be  raifed  the 
whole  height  to  which  the  bellows  could  rife,  unlefs 
it  weighed  more  than  1020  lb. 

Having  fixed  the  apparatus,  I  came  on  a  day  ap- 
pointed for  the  trial,  with  feveral  of  my  friends,  and 
an  experienced  miller.  I  found  the  miller  grinding 
new  and  damp  wheat  in  that  mill,  which  choaked, 
and  palTed  through  with  great  difficulty  ;  when  I 
poured  from  a  tea  kettle  into  the  tube,  as  much  wa- 
ter as  diminiflied  the  preluire  of  the  mill  ilone  about 
500  wt»  he  faw,  to  his  great  altonifhment,  that  with- 
out any  additional  water  on  the  wheel,  the  mill  had 
quickened  its  motion,  and  that  the  flour  palled  rea- 
dily without  choaking. 

I  then  graduated  the  flood  gale  of  the  mill  race, 
giving  it  juil:  fo  much  water  as  the  miller  determined 
was  neceffary  to  make  good  flour,  and  emptying  the 
bellows  of  water,  I  directed  the  miller  to  convert  two 
bufhels  of  wljeatinto  the  bed  flour  h^  could  make, 
marking  the  time  he  took  t6'  do  it  by  my  watch. 
When  he  had  finiflied,  (leaving  the  gate  as  it  fl:ood} 
he  put  in  tv/o  bufliels  of  wheat  from  the  fame  parcel, 
and  gave  over  the  management  of  the  mill  to  me. 
I  having  undertaken  to  make  better  flour,  in  kfs 
time.  •  I  conjeclured  that  the  mill  flone  Vv^eighed 
about  900' lb,  and  accordingly  inferted  2  1-2  feet  of 
water  in  the  tube,  which  diminilhed  the  preflTare  of 
the  flone  upon  the  grain  625,  leaving  only  275  lb. 
(calculating  as  if  the  flones  were  at  refl)  though  the 
diminution  muft  have  been  m.uch  greater  if  the  cen- 
trifugal force  is  taken  into  confideration.  In  this  way 
I  finifned  my  talk  in  one  fourth  le£s  time  than  the 
iniliet*  took  to  perform  his,  and  the  flour  (though  the 
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frrH:  I  ever  made)  was  fenfibly  better  than  his.  In- 
deed it  will  hardly  be  puflible  for  the  moft  ignorant 
miller  to  make  bad  liour,  if  the  ftones  are  large  and 
heavy,  when  the  preiiure  is  taken  off  in  the  way  I 
piopofe,  unlefs  it  be  by  feeding  much  too  faft,  which 
may  perhaps  make  it  coarfe  ;  but  it  can  neither 
heat,  or  be  ground  dead,  the  common  caufes  of  bad 
iiour.  jbrom  this  experiment  two  important  confe- 
lequences  refult  :  Firil,  the  improvement  of  the  flour. 
Second,  the  faving  of  wauer.  I  fhould,  however, 
have  ground  to  more  advantage,  had  I  left  fomewhat 
more  v/eight  on  the  grain,  lince  I  found  that  care 
was  neceffary  in  my  experiment  to  prevent  the  mill 
from  feeding  too  fall:,  the  velocity  of  the  mill  ftone 
being  near  1-3  more  than  in  ordinary  grinding  with 
the  fame  water.  When  the  mill  received  too  much 
wheat,  the  centrifugal  force,  and  the  extremely  light 
preffure  would,  if  too  much  wheat  was  admitted  at 
once,  permit  it  to  pafs  before  it  w^as  fufficiently 
ground.  Other  occupations,  and  the  diftance  of  my 
mill  from  my  houfe,  prevented  my  purfuing  thefe 
experiments,  fo  as  to  afcertain  accurately  the  due 
quantity  of  prelTure  to  fave  water,  and  make  the  heft 
flour.  The  greater  the  weight,  and  the  larger  the 
diameter  of  the  mill  fl:ones,  the  lefs  the  preflure  oa 
the  grain  need  be,  becaufe  their  power  of  attrition 
would  be  proportioned  t9  thefe.  Enough,  however, 
was  done,  to  jfliew  that  both  may  be  effecled  by  thefe 
means,  and  I  have  no  doubt,  that  if  the  upper  mill 
ilone  was  to  weigh  three  or  fourthoufand  pounds,  and 
the  prefllire  to  be  reduced  by  either  of  the  means 
I  have'  mentioned  to  about  300  lb.  that  the  flour 
would  be  greatly  improved,  becaufe  little  inequali- 
ties in  the  feeding  of  the  mill  would  have  no  effe6l 
in  obfliuding  the  motion  of  a  body  moving  with 
luch  momentum,  for  the  fame  reafon  a  very  con- 
liderable  faving  of  water  might  be  made  by  ufing  a 
large  and  heavy  mill  (lone,  becaufe  the  friciion  would 
not  be  encreafed  except  on  the  point  of  the  fpindle, 
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while  tlie  obftruclion  to  the  Hone's  motion,  by  the 
grain  in  attrition  remaining  the  fame,  it  muft  always 
be  relatively  lets  in  proportion  to  the  momentum  of 
the  ftone,  after  it  had  once  been  fet  in  motion.  The 
drawings  will  fully  explain  the  means  1  propofe  for 
this  purpofe,  and  the  extreme  limplicity  of  them  ena- 
bles any  miller  to  try  their  effedl  at  a  trivial  expence. 

ROBEPvT  R.  LIVINGSTON. 


On  the  Methods  of  introducing  Heat  into  Rooms,  and 
preventing  its  efcape  ;  in  a  Letter  from  Simeon  De 
Witt,  to  Samuel  Z.  Mitchell,  M,  D. 

I HAVE  always  confidered  fludies  having  for  their 
objed  the  means  of  leiTening  the  labor  or  expence 
neceffary  to  procure  the  comforts  of  life,  among 
the  mod  ufeful  in  which  man  can  be  engaged.  Eve- 
ry difcovery,  made  in  fuch  purfuits,  is  valuable, 
even  if  the'occafion  to  which  it  may  be  applied  be 
temporary  and  tranlient  in  its  nature.  But  if  its  ad- 
vantages are  of  fuch  a  kind  as,  that  a  great  part  of 
the  bulk  of  mankind  can  be  benefited  by  them, 
FiOt  only  for  the  piefent,  but  for  ages  to  come,  its 
value  will  puzzle  the  powers  of  calculation.  In  this 
light  I  confider  every  improvement  in  the  economy 
of  warming  rooms,  in  order  to  make  them  comfort- 
able habitations  in  cold  weather,  a  fubjedl  which 
has  been  left  conliderably  in  the  dark  ;  it  fhall 
therefore  ©ccupy  the  contents  of  this  letter,  and 
with  thus  much  of  an  introdudlion,  I  ihali  enter 
on  it  without  further  ceremony. 

A  given  quantity  of  fuel,  when  burnt,  will  give 
a  certain  quantity  of  heat.  Means  may  be  ufed  to 
increafe  the  intenfenefs  of  it,  but  it  is  not  preten- 
ded that  the  quantum  can  be  augmented.  The  thing 
under  confideration  then  is,  only,  how  fu«<ii  a  given 
quantity  of  heat  can  be  applied  to  the  ufe  intended 
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with  the  leaft  wafte.    The  ufe  intended  is,  to  warm 

the  air  of  a  room,  and  to  preferve  the  warmth  as 
long  as  poffibie,  coniiilent  with  health  and  com- 
fort. Tiiis  divides  my  inquiry  into  two  branches, 
which  I  fnall  coniider  feparately,  and  begin  firll 
with  the  means  of  preferving  heat  in  a  room, 

ill.  From  the  properties  of  airs  of  different  tem- 
peratures it  foUovv's,  that  vyhere  currents  of  thefe 
meet,  that  which  is  coideft  will  pafs  on  below,  while 
that  which  is  warmeft  will  make  its  way  in  an  oppo- 
lite  diredion  above  it.  In  this  manner  the  air  next 
to  the  fire-place  being  v»'armed,  will  afcend  to  the 
cieling  and  move  along  it  to  the  v»^alls,  where  it  will 
be  drawn  irjto  the  currents  that  enter  by  the  crevi- 
ces of  the  doors  and  windows,  and  return  with 
them  to  fupply  the  draught  of  the  chimney  ;  for 
the  air  that  goes  up  the  chimney  mufl  be  fupplied 
by  an  equal  quantity  coming  into  the  room  by  feme 
opening  or  another;  and  if  a  room  be  perfectly 
tight,  it  is  im poffibie  that  the  chimney. can  draw  at 
all.  The  air  warmed  by  the  fire,  in  the  pafTage 
which  it  immediately  takes,  as  jull  mentioned,  parts 
w^ith  the  greateil  proportion  of  its  heat  to  the  ceil- 
ing and  walls  along  which  it  moves,  as  well  as  to 
the  entering  air  with  which  it  mixes  before  it  can 
benefit  us  on  its  return  in  the  lower  parts  of  the 
room  ;  and  thus,  the  greater  part  of  the  heat  re- 
ceived into  the  room,  is  abfolutely  loll  to  us.  How 
is  this  to  be  remedied,  becomes,  therefore,  a  pri- 
mary queflion  in  our  invelligation  ?  If  we  could 
point  out  a  method  to  make  the  ceiling,  walls  and 
iioor  of  materials  that  would  be  perfed  non-conduc- 
tors of  heat,  and  at  the  fame  time  could  prevent 
frefh  air  from  entering,  it  is  evident  the  queflion 
wonld  be  completely  anfwered  ;  that  is  to  fay,  fuch 
a  room  once  warmed,  would  remain  warm  for  ever  : 
But  no  fuch  materials  are  to  be  had,  and  frefli  air 
mud  be  admitted  both  for  the  purpofes  of  breath-* 
ing  and  fupplying  the  draught  of  the  chimney.  All 
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we  can  do,  therefore,  is  to  endeavor  to  coaie  as  near 
to  this  fcheme  as  the  nature  of  things  wiii  admit. 

From  the  circumftances  ftated,  it  appears  obvious 
that  very  much  v^'ill  depend  on  the  materials  inclo- 
ling  a  room.  Whether  they  are  fubftances  that  u  ill 
readily  or  difficultly  abfcrb  or  carry  away  heat,  will 
make  a  vail  difference  id  the  qualities  of  a  room. 
An  inquiry  into  thefe  properties,  as  refiding  in  dif- 
ferent fubftances  that  may  be  ufed,  therefore  be- 
comes necefTary. 

If  we  take  two  wires,  one  of  glafs  and  the  other 
of  metal,  and  hold  them  between  the  fingers,  at  na 
great  diftance  from  the  ends,  applied  ut  the  fame 
time  to  the  blaze  of  a  candle,  the  one  made  of  met- 
al will  foon  communicate  an  intolerable  heat,  while 
the  other  will  produce  no  fuch  effecl.  From  this 
familiar  experiment,  it  is  then  apparent  that  metal 
is  a  flronger  conduder  of  heat  thnn  glafs,  or  that 
heat  will  be  carried  away  more  rapidly  and  in  great- 
er quantities  from  a  body  that  is  charged  with  it,  to 
any  other  lefs  charged,  when  metal  makes  the  com- 
munication, than  when  glafs  is  interpofed. 

If  the  hand  be  applied  to  furs,  or  foft  Vv'colen 
fluffs,  expofed  to  the  coldeft  weather,  no  fenfatioii 
of  cold  excepting  for  the  firfl  moment  is  fuffered, 
whereas  when  applied  to  metals,  liones  and  many 
other  fubilances  that  have  in  the  fame  manner  been 
expofed,  the  cold  will  be  unfufFerable  and  perma- 
nent. The  philofophy  of  thefe  phenomena  is  this  : 
when  heat,  by  any  caufe,  is  more  rapidly  taken  from 
any  part  of  the  human  body,  than  is  generated  by  the^ 
animal  fun5lions,  the  fenfation  of  cold  is  produced  ; 
and  if  any  thing  prevents  its  efcape  as  fcifi  as  it  is 
thus  generated,  a  fenfation  of  heat  is  the  confequence. 
It  follows  then,  that  furs  and  woolens  are  fuch  im- 
perfect conductors  of  heat,  that  when  a  hmb  is 
wrapt  up  in  them,  they  refufe  to  carry  oft  the  heat 
futficiently  fall  to  prevent  its  accumulation,  which 
is  fometimes  to  fuch  a  degree  that  nature  is  obliged 
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to  call  to  her  aid  an  extraordinary  fupply  of  moif- 
ture  from  the  body  to  diffipate  it. 

Thefe  inftances  v/ill  lliew  what  is  meant  by  con- 
dudors  and  non- conductors  of  heat,  and  how  it  may 
be  known  what  the  properties  of  diffprent  fubftanccs 
are  in  fuch  refpects.  It  is  moreover  faid,  that  non- 
condudors  of  electricity  are  generally  imperfed  con- 
dudors  of  heat,  fuch  among  others  is  dry  air  :  and 
this  explains  why  thmgs  of  a  loofe,  porous  texture 
are  found  warmer  (to  ule  the  common  exprelTion) 
than  thofe  of  a  more  compad  make,  as  is  the  cafe 
with  feather  beds,  quilts,  blankets,  baizes,  carpet- 
ings,  &c.  In  addition  to  the  non-conduding  qua- 
lities of  the  materials  of  which  they  are  made,  it  is 
greatly  owing  to  the  llagnant  air  contained  in  the 
vacuities  of  their  compolition,  that  the  paffage  and 
efcapeof  beat  is  obttrudedand  prevented.  From  this, 
by  the  by,  may  be  underilood  the  necelFity  of  airing 
beds  and  bed  cioaths  every  day,  in  order  to  expel  the 
great  quantities  of  moiflure  they  imbibe  from  ufe  in 
the  courfe  of  the  night,  if  we  exped  all  the  warm- 
ing effeds  they  are  intended  to  produce.  A  prac- 
tice, too  much  negleded,  at  the  expence  of  health 
and  comfort. 

The  foregoing  hints  will  afliil  the  archited  in  the 
choice  of  his  materials  for  conftruding  houfes  bed 
fortified  againft  the  winters  cold.  Walls  made  of 
feafoned  timber,  if  my  theory  is  right,  will  always 
be  better  than  thofe  made  of  brick  or  (lone  ;  and  if 
they  are  made  hollow,  they  will  be  ftill  the  better. 
In  this  view,  I  admired  a  houfe  built  by  our  old 
friend,  Judge  Zephaniah  Piatt,  at  Plattlburgh,  which 
I  lately  had  an  opportunity  of  feeing.  It  is  a  fram.c 
building,  inclofed  v^ith  thick  boards,  all  the  edges 
of  which  are  grooved  with  a  carpenters  plow  ;  they 
sre  joined  together  by  linking  the  inner  edges  of  the 
upper  boards  into  the  grooves  of  the  lower  ones, 
while  the  outer  edges  of  the  lower  boards  go  into 
the  grooves  of  the  upper  ones.   This,  while  it  mak^s 
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tlie  inclofure  perfedlj  tight,  adds  handibmenefs  to 
the  appearance.  The  inner  part  of  the  wall  is  made 
of  brick,  mafoned  up  between  the  polls,  fo  as  to 
leave  fome  inches  between  it  and  the  outer  inclofure. 
By  thefe  means,  the  whole  houfe  is  with  little  in- 
terruption, furrounded  by  a  hollow  wall,  containing 
a  body  of  air,  clofely  confined  and  fecured  againit 
the  moilhire  of  the  atmofphere,  to  guard  againfc  an 
efcape  ef  heat  from  the  rooms.  The  hollow  which 
is  commonly  left  between  plaiflered  ceilings  and  thd 
upper  floors  to  which  they  are  attached,  helps,  in 
the  fame  manner  conliderably  to  preferve  the 
warmth  of  rooms  .  but  it  is  to  be  obferved  that  ths 
coats  of  plaitlered  walls  and  ceillings  are  generally 
made  as  fraooth  as  poffible,  and  pohihed  furfaces  al- 
lowing circulating  airs  to  come  in  contad  with  them 
in  more  numerous  points  than  others  would  do  ;  they 
will  of  courfe  have  the  power  of  depriving  cerial 
fluids  of  their  heat  with  greater  facility,  not  only 
on  account  of  their  fmoothnefs,  but  alfo  on  account 
of  the  denfity  of  texture  they  have  acquired  by  the 
operation  of  giving  them  that  finifh,  and  from  which 
they  have  received  almoll  the  properties  of  foiid 
ilone. 

Upon  the  whole,  I  knovv^  no  better  v/ay  to  fecure 
the  warmth  of  a  room,  than  clothing  the  wails  and 
ceiling  w'ith  tapeftry  or  fomething  pofleffing  hmilar 
properties.  This  would  be  the  motl  eftedual  guard 
againil  cold  in  addition  to  the  precautions  commonly 
ufed  ;  and  might  be  pradiced  with  a  degree  of  ele- 
gance ;  or,  if  you  pleafe,  with  a  magnificence  fupe- 
lior  to  w'hat  any  mode  now  culiomary  afiords  :  at  the 
fame  time,  by  only  varying  the  materials,  the  fame 
end  might  be  attained  confillent  with  the  Ihiciell: 
economy.  For  inllance,  green  baize,  which  is  a 
cheap  article,  if  handfomely  fpread  along  a  rough 
call  ceiling,  would  by  no  means,  make  an  inelegant 
fhew  ;  nor  would  it  have  an  unpleafant  efTed,  if  a 
room  was  entirely  hur^g  round  with  it.  Furs  as  uicd 

Ebb 
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by  the  iiihabitants  of  the  Frigid  Zone,  would  anfwer 
this  purpofe  in  a  much  more  perfedt  and  admirable 
manner.  Vve,  however,  would  have  ferious  objec- 
tions to  the  expeniivenefs,  if  not  to  the  favage  ap- 
pearance of  luch  a  drefs,  for  our  habitations. 

1  forbear  to  enumerate  materials  that  might  be 
employed  for  the  pur.poies  in  view,  hnce  the  princi- 
ples laid  down,  will  fuihciently  direct  to  a  proper 
ie  led!  o  n  o  f  1 1 1  e  m . 

2d.  I  faall  now  in  the  fecond  place,  bcflow  fome 
reiiections  on  the  means  of  communicating  heat  to 
rooms.  Thefe  are  of  various  kinds  ;  but  before  we 
take  a  vie  w  of  them,  in  order  to  afcertain  which  are 
beft,  it  will  be  proper  to  confider  how  fire  and  the 
heat  produced  by  it,  ad. 

While  fuel  is  burning,  the  heat  generated,  is  coi>- 
veyed  to  diihmt  bodies,  in  two  ways.  One  is  in 
ilraight  lines  or  rays,  carried  in  every  direction  from 
the  tire,  with  the  light  Vv'hich  it  emits  ;  the  other  is 
with  the  fnioke  or  vapor,  that  rifes  from  it.  The 
befl  contrivance  to  catch  the  heat  in  its  tiight  either 
way,  is  what  we  are  m  fearch  of  at  prefent. 

Of  the  heat  which  is  fent  forth  in  dired  rays  from 
a  fire  ;  the  proportion  received  into  the  room,  com- 
pared with  the' whole,  may  be  calculated  from  pret- 
ty accurate  data.  Suppofe  in  a  common  fire-place, 
the  centre  of  the  fire  to  be  the  centre  of  a  fphere  ol 
any  given  fize,  and  an  iniinite  number  of  rays  or 
radii  drawn  from  the  centre  of  this  f})here  to  its  fur- 
face,  fo  as  to  touch  the  fi  )or  jambs  and  bottom  of  the 
mantlepiece  ;  the  fpace  comprehended  by  the  lines 
conneding  the  interfed ions  of  thefe  radii  on  the  fur- 
face  of  the  fphere,  compared  with  the  remainder  of 
its  furface,  will  giv^e  the  proportion  of  the  heat  that 
is  thrown  diredly  into  the  room,  compared  with  that 
which  falls  on  the  hearth,  chimney,  jambs  and  back 
of  the  fire-place,  and  which  cannot  enter  the  room 
but  by  refiedion,  or  fome  other  circuitous  route. ^' 

*  This  calculation  13  m?Ai  on  the  fuppoaUoii  that  there  is 
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From  the  common  fire-place,  little  heat  is  obtained 
befides  what  com€S  in  this  direct  manner.  It,  there- 
fore, muft  be  obvious,  governing  our  calculations  in 
this  manner,  how  much  depends  on  the  depth  or 
fiiailovvnefs  of  the  jambs,  and  how  much  may  be 
gained  by  giving  the  widell  pollible  openmg  or  range 
for  the  fire  to  fp.ead  its  rays  through  a  room. 

It  is  on  this  principle  that  Count  Kumford's  cele- 
brated fire-place  is  conftrucled,  and  from  which  it 
receives  its  chief  advantages.  It  is  true,  he  recom- 
mends whitening  the  back  and  iambs,  with  a  view 
to  gain  by  reflection  the  benefit  ot  the  heat  alfo,  that 
may  be  intercepted  by  them  ;  but  this,  in  my  opin- 
ion, can  be  but  trifling.  Highly  polilhed  furfaces 
only  can,  in  a  material  degree,  ferve  us  in  this 
refpedl ;  and  thefe,  it  would  be  very  difficult,  if  not 
impofiible,  to  preferve,  in  fuch  a  condition. 

But  it  is  a  matter  vailiy  more  important,  to  arrell 
and  fecure  the  heat  which  attempts  to  make  its 
efcape  with  the  fmoke  or  vapor  rifing  from  the  fir,e, 
as  well  as  that  which  is  abfoi  bed  by  adjoining  bodies, 
and  ufually  fleals  away  to  the  external  parts  of  the 
houfe.  The  quantity  of  heat  thus  loit  will  appear, 
by  calculations  made  as  aforefaid,  to  be  much  grea- 
ter than  that  which  is  thrown  diredly  into  the  room. 

The  contrivances  in  common  ufe,  intended  to  ef- 
fect this  purpofc,  are  chiefly  tlie  clofe  flove  and  the 
Franklin.  The  advantages  of  the  clofe  Jiove  are 
thefe  :  Its  draught  is  fmall,  and  requires  of  couife 
but  a  fmall  quantity  of  cold  air  to  be  admitted  into 
the  room  to  fuppiy  it.    The  fire  comes  largely  in 

no  immediate  obflruclion  to  the  eniifiion  of  heat  from  the  fire. 
But  when  we  take  into  account  ali  the  cbflruclions  to  the  ef- 
ccpe  of  heat,  excepting  by  a  perpendicular  afcent,  caufcd  by 
the  difTerent  parcels  of  fuel,  and  even  by  coais,  though  in  a 
Rate  of  ignition  themfeives  :  It  muft  be  obvious  th?t  larg;e  de- 
tluctions  muil  after  all  be  made  from  tlie  refult  of  calculati- 
ons on  the  principles  flated ;  and  thus  the  proportion  of  heat 
ordinarily  faved  will  bccom.e  reduced,  by  undeniable  proofs, 
to  a  much  fmaller  amount  tlia.n  is  geiieraily  fufpe6\ed« 
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contact  with  its  fides,  whicli  being  made  of  iron, 
readily  condud  the  heat  into  the  room,  and  little  of 
it  is  carried  away  by  the  draught.  Its  diladvanta- 
ges  are,  the  large  fpace  which  it  occupies,  its  inele- 
gancy,  and  the  diiagreeablenefs  and  unwholefome- 
nefs  of  the  air  which  it  heats.  It  is,  however,  the 
cheapefi  method  of  warming  a  room,  though  it  can 
claim  even  in  this  refpecl,  but  a  trifling  preference 
to  the  Pipe-Franldin. 

The  Franklin  is  either  mafoned  to  a  chimney,  or 
placed  independent  of  a  wail  with  a  pipe  to  cairy  off 
the  frnoke.  The  latter  kind  diffeis  little  from  the 
clofe  llove,  as  jail  obferved,  in  its  qualities  for  warm- 
ing a  room.  It  requires,  however,  more  air  for  its 
draught  ;  but  at  the  fame  time  it  gives  a  direct  heat 
3n  the  manner  of  a  common  fire-place.  The  Frank- 
lin mafoned  to  a  chimney,  differs  from  the  common 
fire  place  in  this  refpecl  :  befides  the  properties  com- 
mon to  both,  it  fends  up  a  current  of  heated  air  from 
its  fides  and  top,  which  efcapes  the  draught  of  the 
chimney,  till  it  has  made  the  circuit  of  the  room. 

Eefides  thefe,  feveral  other  contrivances  have  been 
made,  which  it  is  not  necefiary  to  my  defign,  to 
make  fubjedls  of  critical  remarks.  I  think  it  proper, 
however,  to  obferve,  that  the  one  lately  communi- 
cated to  the  fcciety,  by  Mr.  Stevens,  is  well  worth 
attention.  As  it  is  in  the  nature  of  an  appendix  to 
the  common  fire  place,  the  heac  gained  by  it  is  a 
clear  faving. 

1  iliall  now^  by  way  of  conclufion,  give  two  pro- 
jeds  of  my  own.  The  one  is  the  mofl  perfed  I  can 
think  of  for  introducing  the  heat  of  a  fire  into  a 
room  ;  the  other  I  would  call  the  fimpleft  and  mod 
convenient.  Both  being  conilru6ted  with  an  eye  to 
the  prefervation  of  a  due  degree  of  freflinels  and 
wholefome  refpirability  in  the  air. 

The  one  to  bring  as  much  as  pcffible  of  the  beat 
of  a  fire  into  a  room,  w^ould  be  this  :  let  a  Pipe- 
Frankhn  be  placed  in  a  common  fire-place,  whofe 
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chimn-ey  Ihould  be  of  fuch  a  width  as  that  the  pipe 
might  run  through  it  without  touching  its  fides.  Let 
the  pipe  be  thus  carried  through  it  beyond  the  top. 
Let  the  top  of  liie  chimney  be  then  cloied  round 
the  pipe  air  tight.  Let  a  tin  tube  of  about  two 
inches  diameter  be  carried  from  the  lower  part  of 
the  building  on  its  ourfide  to  the  top  of  the  chim- 
ney, and  there  communicate  with  it  ;  and  laftly, 
let  an  opening  be  made  from  the  chimney  into  the 
room,  a  little  below  the  ceiling.  Perhaps  it  w^ould 
be  of  fervice  to  have  the  iniide  of  the  chimney  white 
waflied.  The  operation  of  this  condruclion  would 
be  thus  :  the  heat  that  would  not  be  diredly  emit- 
ted into  the  room,  would  afcend  with  the  fmoke  in- 
to the  pipe,  which  would  readily  abforb  and  tranf- 
mit  it  to  the  fpace  in  the  chimney  furrounding  the 
pipe  ;  and  the  current  of  air  conftantly  prefling  into 
the  top  of  the  chimney  through  the  tin  tube,  w^ouid 
force  this  heated  air  down  into  the  room  through  the 
opening  near  the  ceiling,  fo  that  all  the  heat  com- 
municated to  the  pipe  from  its  bottom  to  its  top, 
V^ould,  with  little  exception,  be  carried  back  into 
the  room  ;  anjd  this,  in  a  high  chimney,  would  be 
nearly  all  that  is  carried  away  by  the  fmoke.  The 
draught,  moreover,  would  thus  be  fupplied  with 
warm  inftead  of  cold  air.  It  is  eafy  to  be  perceived 
that  the  fame  contrivance  may  be  applied  to  a  com- 
mon fire  place,  by  only  doling  the  chimney  round 
the  pipe  at  the  bottom  as  well  as  the  top. 

My  other  projed  is  this  :  mafon  a  call  iron  plate 
for  the  back  of  the  fire-place  faft,  in  the  ufual  pofi- 
tion,  fome  inches  from  the  back  of  the  chimney. 
To  its  top,  let  a  flieet  of  plated  iron  be  joined,  and 
carried  perpendicularly  up  as  high  as  the  ceiling  of 
the  room,  with  its  edges  mafoned  in  the  fides  of  the 
chimney,  and  its  top  bent  backwards  and  faflened 
into  the  back  of  the  chimney.  From  the  hollow 
fpace  between  this  iron  petition  and  the  back  of 
the   chimney,    make   iinall    openings   into  the 
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room,  one  on  each  fide  through  the  jambs  nesr 
the  floor,  and  cne  on  each  lide  near  the  ctihng. 
The  operation  of  this  contrivance  then  would  be 
thus  :  the  heat  that  would  otherwife  elcape  with  the 
fmoke  will,  in  a  great  meafure,  be  communicated 
to  the  iron  partition,  and  thence  to  the  air  behind 
it,  which  would  immediately  afcend  and  pafs  into 
the  room  through  the  upper  openings,  while  the 
colder  air  w^ouid  prefs  into  thofe  near  the  floor,  thus 
nuik'ng  a  quick  circulation  through  the  cavity  be- 
tween the  iron  plates  and  the  back  wall.  By  thofe 
means,  the  heat  of  the  chimney  would  be  drawn 
into  the  room  with  great  rapidity  ;  for  the  quicker 
the  fuccellion  of  frelh  air  or  any  other  vehicle  com- 
ing in  contacl  with  a  heated  body,  the  greater  will 
be  the  quantity  of  heat  conducted  from  it  in  a  given 
time. 

The  fimplicity,  cheapnefs,  efBcacioufnefs  and  con- 
Teniences  of  thefe  contrivances,  unlefs  my  reafon- 
ing  about  them  is  more  fallacious  than  I  fufpect  it 
to  be,  mud  recommend  them.  They  take  away  no 
room.  They  do  not  affed:  appearances.  They  re- 
quire no  art  in  the  conftrudion.  Their  expence 
•will  be  trifling.  In  fliort,  they  pofTefs  all  the  good 
properties  of  the  Franklin,  but  in  a  more  perfect 
manner  and  in  higher  degrees,  without  its  chief  in- 
conveniences, and  the  firfl:  opportunity  I  have,  I 
intend  to  make  an  efFeclual  trial  of  them.  In  the 
mean  while,  if  any  of  your  acquaintances  fliould  be 
inclined  to  pay  attention  to  fuch  theories,  or  make 
experiments  of  my  projcds,  you  are  welcome  to 
com.municate  them  in  fuch  manner  as  you  may 
think  proper,  if  I  have,  in  any  refpedf,  erred  in 
my  ideas  of  the  phyfical  properties  of  the  elements, 
whofe  agency  it  has  been  necefTary  to  conlider,  I 
ihall  exped:  your  Iriendly  corredlions,  as  from  one 
who  has  penetrated  deeper  into  the  receffes  of  na- 
ture and  fcrutinized  her  m^flerious  works  more  thor- 
oughly than  any  other  to  whofe  criticifms  I  can 
fubmit  my  own  conceptions  of  things. 
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Qhfervat'mu  on  the  Manner  in  which  Bot~M^or?ns  are 
generated  in  Horfcs,  and  the  Means  of  Prevention  ; 
in  a  L-^tter  from  Chancellor  Livingston,  to  Doctor 
De  IVitt,  and  from  Major  Andrew  Billings, 
of  Foughkeepfie^  to  Mr,  Livingflon, 

Clermont,  2%th  November,  J 799. 

Dea.r  Sir, 

IOMiTFED  the  enclofed  drawing  in  my  laft.  I 
[low  naiilaitt  a  letter  from  Major  Eiilings,  oq 
the  fabied  of  thofe  troublefome  infccls,  the  bots. 
It  points  out  an  eafy  method  of  guarding  againtl 
them  ;  and  as  the  flies  are  by  no  means  numerous 
ordiiiicuit  to  kill,  if  every  man  would  be  attentive 
to  dellroy  thofe  he  found  buzzing  about  his  horfe,  as 
well  as  to  remove  the  eggs,  as  Mr.  Eilings  recom- 
mends, I  chink  they  might  be  in  a  great  meafure  ex- 
tirpated. The  flies  may  be  known  from  any  other, 
not  only  by  the  defcription  contained  in  the  enclo- 
fed letter,  but  from  their  peculiar  mode  of  flying 
when  they  endeavor  to  depoiit  their  eggs,  which 
they  ahvays  do  while  they  are  on  the  wing.  They^ 
then  fly  Vv^ith  their  heads  and  bodies  erect,  and  per- 
pendicular to  the  horizon,  while  their  tails  form  a 
iharp  angle  with  their  bodies,  being  bent  towards 
the  horfe,  fo  that  they  touch  the  hair  of  his  legs  01* 
belly  (which  are  the  parts  they  moft  affect)  only 
with  the  extremity  of  the  tail  ;  and  in  this  way  will 
fly  about  him  for  an  hour,  difcharging  a  great  num- 
ber of  eggs,  which  adhere  to  the  ends  of  the  hair. 
How  the  worm  afterwards  makes  its  way  into  the 
inteflines  of  the  horfe,  I  know^  not,  but  I  think  it 
out  of  doubt,  fiom  Major  Billings's  obfervation,  that 
the  egg  on  the  horfes  hair  produces  the  bot-worm  ; 
and  that  the  fly  he  fpealis  off  depoflts  the  egg,  may 
be  inferred  from  his  obfcrvations  ;  but  this  point  is 
put  out  of  doubt,  by  an  experiment  which  the  late 
Doctor  Yroomau  We m pie  (a  man  whofe  veracity 
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or  accuracy  cannot  be  fufpeded)  made.  A  horfe 
of  his  having  been  killed  by  the  bots,  he  took  the 
]argell  of  the  worms,  and  prelerving  them  in  a  pro- 
per temperature,  they  went  through  the  ufual 
changes  and  produced  flies  exadly  refembling 
thofe  already  defcribed.  It  muft  follow^  from  thefe 
difcoveries,  either  that  our  bot  differs  from  that 
of  Europe,  or  that  Valifnery  is  miftaken  in  his  hif- 
tory  of  it,  when  he  aiferts  that  the  eggs  are  placed 
by  the  fly  in  the  anus  of  the  horfe  ;  but  as  the 
horfes  of  this  country  have  all  been  originally  im- 
ported, I  prefume  that  the  bot  was  brought  over 
with  them,  becaufe  they  are,  1  believe,  only  to  be 
found  in  animals  of  that  fpecies  ;  nor  is  the  detec- 
tion of  this  error  unimportant,  lince  were  Valifne- 
ry's  ideas  on  this  fubject  corred,  the  evil  could  not 
be  guarded  againfl  ;  whereas  Major  Billings  has 
pointed  out  a  remedy  which  is  within  every  man's 
reach.  1  am,  &c. 

ROBERT  R.  LIVINGSTON. 

Dr.  De  Witt. 


Sir, 

THE  great  benefits  which  this  country  has  re- 
ceived from  your  difcoveries,  and  your  conftant 
endeavors  to  promote  ufefui  knowledge,  has  induced 
me  to  tranfmit  to  you  fome  obfervations  I  have  made 
on  the  oiigin  of  that  fpecies  of  worm  called  bot.  If 
the  infcrm.ation  I  poifefs  of  its  mode  of  generation 
and  the  way  in  which  it  is  produdive  of  fo  much, 
mifchief,  lead  men  of  talents  and  literature  to  ex- 
tend my  refearch  on  this  fubjed,  I  ihall  feel  myfelf 
happy  in  the  idea  of  being  once  in  my  life  fervicea- 
ble  to  mankind. 

Some  time  in  the  fpring  of  1798,  I  lofl  a  valuable 
horfe,  which  on  examination  I  found  to  have  died 
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of  bots  :  hence  I  was  led  to  fome  enquiries  about 
them  of  people  who  were  acquainted  with  horfes, 
and  from  whom  I  hoped  to  obtain  information.  No 
one  gave  me  the  leaft  fati^faclion  relative  to  the  man- 
ner in  which  they  were  bred  ;  nor  could  any  one 
inform  me  whence  they  proceeded. 

I  betook  myfelf  on  this  account  to  authors,  where 
I  met  with  various  and  lengthy  defcriptions  ;  they 
appeared  to  me  obfcure  and  indecifive. 

During  the  fucceeding  fummer,  my  horfes  were  at 
grafs  two  or  three  miles  from  town;  and  when 
brought  home  (I  believe  in  the  month  of  Auguft) 
I  obferved  three  flies  about  them  of  the  iize  of  a 
honey-bee,  and  on  their  head  and  neck  not  much 
unlike  it.  I  examined  them  and  perceived  thac 
they  bore  fome  refemblance  to  the  bot-worni,  par- 
ticularly about  the  head.  This  circumllance  fug- 
gelled  to  me  the  idea  of  viewing  the  nits  Vviiich  vrere 
attached  to  the  hairs  of  the  horfes  (the  nits  exifted 
in  large  numbers,  and  principally  on  the  horfes  legs 
and  flioulders)  through  a  very  good  double  reflect- 
ing microfcoue  ;  but  I  faw  nothing  more  than  an 
egg  apparently  glewed  to  the  hairs  to  which  the 
nits  were  fixed  ;  and  giving  up  the  profpe^^  of  dif- 
covery,  I  threw  the  forceps  which  held  the  hairs  in- 
to the  microfcope,  and  left  it. 

Some  time  after,  on  opening  the  box  and  taking 
up  the  forceps,  I  noticed  fomething  moving  the 
hair  :  I  placed  the  hair  under  the  magnifier  No.  4, 
and  remarked,  to  my  furprife,  that  it  was  agitated  by 
a  perfect  bot.  The  egg  had  broken  open  on  one 
fide,  and  the  bot  was  endeavoring  to  extricate  itfelf : 
Its  exertion  w^as  fo  ilrong  that  it  would  fometimes 
turn  the  hair  quite  round. 

I  was  delighted  with  this  difcovery,  infomuch  that 
I  called  in  fevcral  perfons  to  enjoy  it  with  me.  It 
was  manifcft  to  all  of  them.  I  put  the  bot  between 
two  glaifes  for  the  purpofe  of  renewing  my  examina- 
tion of  it,  and  to  give  my  ficp-fon,  Docior  Vaa 

C  c  c 
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Vlceck,  an  opportunity  to  infped:  it  more  minutely^ 
but  on  taking  it  fiom  between  them  two  days  after 
1  found  that  it  was  dead. 

1  appropriated  this  dilcovery  at  once  to  a  donief- 
tic  concern.  I  ordered  iny  people  to  take  a  knife 
and  fcrape  off  ail  the  nits  tiiat  were  on  my  horfes  ; 
and  I  am  perfuaded,  if  farmers  and  others  would  take 
the  trouble  to  keep  their  horfes  freed  from  thefe  nits, 
that  they  would  never  lofe  them  by  bots. 

1  have  only  to  add,  that  the  hiflory  which  I  have 
detailed  to  you  of  my  obfervations,  is  a  very  brief 
one  ;  and  that  I  have  the  honor  to  be,  with  lefped, 
kc. 

ANDREW  EILLINGS. 
Foitghkeepjie^  November  22,  1799. 


A  T reatife  on  Silk  Worms  :  In  two  parts.  The  Yirjl 
on  their  Management  within  Doors,  and  the  Second 
concerning  their  Treatment  in  open  Air  upon  Hedges, 

By  Peter  De  La  Bigarre,  F-fq. 
[Omitted  in  Part  ii.] 
Firji  ^ery\ 

HENCE  f^iould  you  get  the  eggs  commonly 
called  of  Jilk  worms  P  "What  kind  will 

fucceed,  and  are  belt  calculated  for  this  country  ? 

Anf.  Many  people  are  of  opinion,  that  preterence 
ought  to  be  given  to  eg:  s  of  a  warmer  climate  than 
that  intended  for  the  railing  of  lilk  worms  :  but  we 
are  inclined  to  beheve  that  fuch  preference  is  rather 
due  to  thofe  eggs  raifed  in  a  climate  of  the  fame 
temperature,  as  it  is  obvious,  that  the  change  of  air 
and  food  mull  have  a  great  influence  upon  the  worm, 
at  leafh  for  the  firft  year.  However  the  molf  impor- 
tant thing  is,  the  choice  of  the  eggs,  whether  pro- 
cured from  abroad  or  raifed  at  home. 
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si  ^le.  What  is  the  mark  of  good  eggs,  and  how 
are  you  to  diftinguifli  them  from  the  bad  ones  ? 

Anf.  A  good  egg  impregnated  by  the  male,  takes 
fucceffively  the  colour  of  gridelin,  of  purple,  and  at 
lall  of  an  afliy  hue  :  it  muft  crack  under  your  nail 
with  a  llimy  and  thick  matter,  whilil  the  bad  one 
makes  no  noife  when  bruifed,  and  it  is  a  kind  of  iiuid 
and  dilated  fubflance. 

3^  ^le.  How  are  you  to  preferve  the  eggs,  and 
how  prevent  them  fro/n  being  hatched  before  the 
leaves  of  the  mulberry  are  put  forth  ? 

Anf.  You  mud  keep  the  eggs  in  a  dry  place,  free 
from  froft  in  winter,  as  well  as  from  heat  in  fpring 
and  fummer. 

The  bed  method  is,  to  leave  the  eggs  on  the  ftufT 
which  they  were  laid  upon  by  the  female  :  you  need 
not  take  them  off  fooner  than  two  or  three  days  be- 
fore the  time  of  hatching. 

^th  ^le.  Are  the  eggs  which  come  cut  of  white 
cocoons,  preferable  to  thofe  alTorded  by  yellow  ones  ? 

Anf.  The  eggs  of  white  cocoons,  produce  worms 
much  inferior  to  thofe  of  yellow  cocoons.  The  rea~ 
fon  is  this  :— the  white  cocoons  give  lefs  lilk  ;  hence 
it  is  very  right  to  prefume,  that  the  worms  which 
made  the  greatelt  quantity  of  iilk,  were  the  drongeft 
and  the  mod  free  from  any  diforder  ;  on  the  other 
hand,  it  has  been  found  by  experiment  many  times, 
tbat  from  300  to  320  w4iite  cocoons  give  only  one 
pound  weight  of  iilk,  whild  from  230  to  240  yellow 
cocoons  prodlice  an  equal  quantity  ;  the  fame  dif- 
ference in  the  quality,  was  proved  in  the  fpinriing 
of  both. 

5/Z?  ^ue.  What  time  is  mod  proper  to  hatch  the 

eggs  .    .    .  ^ 

Anf.  As  it  is  impoQible  to  determine  any  parti- 
cular day,  it  mud  be  calculated  from  the  tempera- 
ture of  each  climate  and  the  knowledge  of  the  fea- 
fon^  relative  to  the  putting  forth  of  mulberry  leaves. 
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in  fucli  way  as  to  be  certain  of  getting  fufficient  food 
for  the  young  worms. 

Notwichilanding,  the  fooner  the  better  :  becaufe 
the  young  worms  want  the  tendered  leaves  ;  thus 
the  moll  proper  time  to  begin  the  hatching  is,  when 
you  perceive  the  firil  buds  of  mulberry  dii'pofed  to 
come  out. 

6th  ^/e.  What  is  the  bed  method  of  hatching  ? 

Anf.  The  choice  of  the  eggs  and  the  method  of 
their  hatching,  are  the  two  important  objeds  upon 
xvhich  depend  chiefly  all  our  future  fuccefs,  and  in 
the  mean  while,  it  is  worth  the  while  to  obferve, 
that  both  are  entirely  at  our  own  difpofal.  As  foon 
as  the  buds  of  mulberry  are  coming  out,  we  muft 
take  particular  care  to  have  our  eggs  hatched.  The 
eggs  muft  be  properly  divided  into  ounces,  in  fuch  a 
way,  that  one  ounce  fliould  be  hatched  all  at  once 
if  pofiible,  in  order  to  avoid  the  trouble  and  labor  of 
feeding  ieparately  the  worms  hatched  at  different 
times. 

The  eggs  are  commonly  put  in  a  fmall  bag,  to 
the  quantity  of  an  ounce.  If  you  intend  to  raife  a 
great  quantity,  at  the  interval  of  a  day,  you  put  as 
inany  bags  as  you  wifh  to  hatch  at  the  foot  of  your 
bed,  under  the  mattrafs  or  feather  bed,  then  you 
move  them  nearer  and  nearer  by  degrees  to  the 
middle  of  the  bed.  The  bags  muft  be  opened  eve- 
ry day,  to  admit  frefli  air  to  the  eggs,  and  facilitate 
their  perfpiration. 

When  they  turn  whitifh,  it  is  a  fign  that  the 
worms  will  come  out  very  foon  :  then  a  greater  at- 
tention is  neceffaiy  to  the  eggs  ;  belides  the  cuftom- 
ary  airing,  they  ought  to  be  moved  and  ftirred  up 
five  or  fix  times  in  the  courfe  of  twelve  hours,  for 
fear  that  the  embryo  Ihould  be  choaked  by  a  too 
clofe  heat.  Any  inconvenience  of  that  kind,  may 
be  better  avoided  by  putting  the  eggs  in  fmall  box- 
es of  pine  boards,  about  an  inch  deep,  pafted  infide 
with  white  paper,  the  bottom  of  which  is  filled 
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with  cotton  of  about  fix  lines  deep  and  covered 
with  a  bit  of  white  Hnen,  upon  which  the  eggs  are 
fpread. 

Though  the  eggs  hatched  in  that  way  are  not  ha- 
ble  to  be  heated  io  foon  as  in  the  bags,  the  boxes 
notwithftanding  ought  to  be  opened  once  a  day  and 
oftener  according  to  their  age  or  time  of  hatching. 

In  Italy,  Spain  and  fome  part  of  France,  it  is  the 
bufinefs  of  woaien  to  hatch  the  eggs  of  liik  worms, 
by  wearing  the  abovementioned  bags  under  their 
petticoats,  and  when  they  go  to  bed,  they  put 
them  under  their  pillow  for  the  night.  Each  of 
thefe  ways  is  good,  provided  care  is  taken  to  air 
them  as  recommended  before.  The  mean  degree 
of  heat  mod  luitable  for  hatching,  is  42°  of  Reau- 
mur's, or  96°  of  Farenheit's  thermometer,  w^hich 
is  reckoned,  the  common  heat  of  the  human  blood. 

"^th  ^le.  Is  it  not  poffible  to  hatcli  thefe  eggs  by 
artificial  fire,  in  ovens,  fi:oves,  or  hoi  rooms  ? 

Ans.  That  way  is  practifed  and  recommended  by 
people  raijing  filk  worms  upon  a  very  extenfive 
icale,  but  w^e  find  that  it  would  require  too  much 
expence,  to  render  it  pradicabie  to  the  greater  part 
of  our  country  folks.  Thefe  cofily  experiments 
agree  very  well  wiih  fome  curious  and  rich  people, 
who  can  aflford  to  build  ovens  and  fi;oves,  &c.  The 
nioft  eafy  and  leafl:  expenfive  way,  ought  to  fix  all 
our  attention  at  prefent. 

Merely  to  fatisfy  the  curiofity  of  fome  of  our  rea- 
ders, we  beg  leave  to  give  here  a  fhort  defcription 
of  a  new  contrivance  for  the  purpofe  of  hatching. 

"  Under  the  roof  of  a  houfe,  chufe  a  room  of 
about  ten  feet  fquare,  and  eight  or  nine  feet  high  ; 
fix  a  fi:ove  in  the  middle,  the  funnel  of  which  mud 
carry  the  fnioak  out  through  the  roof ;  make  two 
fmall  openings  in  the  roof,  three  feet  difiant  from 
the  funnel  on  each  fide  ;  fix  on  both  openings  an 
iron  pipe,  open  around  like  a  grate  ;  it  may  be 
made  of  iron  wire  fo  as  to  give  an  eafy  acccfs  to  the 
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air.  In  the  mean  while,  to  prevent  the  coming  in 
of  birds,  rats,  or  any  vermin,  you  mud  cover  the 
top  of  the  pipes  with  a  kmci  of  iron  plate  made 
like  an  elbow,  as  you  might  have  feen  many  caps 
fixed  on  chimneys,  turning  very  much  like  a  wea- 
ther-cock. 

The  room  being  difpofed  in  that  way,  it  remains 
to  build  up  upon  four  or  fix  pofts,  a  kind  of  floor 
made  with  boards  half  an  inch  diftant  from  each 
other  :  that  floor  mull  be  about  four  feet  high,  and 
iixed  horizontally  upon  the  pofl:s  :  on  the  floor  you 
lay  as  many  fleves  made  of  clear  lilk  fl;uff,  or  of 
fome  gauze  as  you  have  occalion  and  room  for  ;  in 
thefe  lieves  you  fpread  at  the  thicknefs  of  two  or 
three  lines  only,  and  as  equally  as  poffible  the  eggs 
to  be  hatched.  Then  you  mufl:  regulate  the  tem- 
perature of  the  room  by  a  thermometer,  according 
to  the  degree  already  mentioned.  In  order  to  keep 
an  uniform  degree  of  heat,  you  will  have  a  kind  of 
turning  focket  infide  of  the  funnel  of  your  ftove, 
with  which  you  may  open  or  fhut  up  that  funnel  as 
YOU  think  propero 

The  eggs  being  well  fpread  in  the  fleves,  never 
run  the  rifle  of  being  choaked  by  their  natural  per- 
fpiration,  and  there  is  no  need  to  flir  or  turn  them 
over  from  time  to  time,  as  in  the  common  way  of 
the  bags,  the  heat  penetrating  as  v^tW  under  as 
above  the  fieves  :  if  you  want  to  give  frefh  air  to 
the  room,  you  m.ay  open  the  door  or  a  window  for 
a  few  minutes.  This  new  method  of  hatching  is 
lefs  expenfive  than  many  other  contrivances  we 
have  feen  before  :  provided  you  can  go  to  the  ex- 
pence  of  fuch  room,  you  may  hatch  as  many  eggs 
as  you  chufe,  without  trouble  and  inconvenience." 

'^th  ^ue.  How  m.any  days  are  required  for  hatch- 
ing before  the  worms  come  out  r 

Anf.  The  hatching  will  be  quicker  or  flower  ac- 
cording to  the  heat  or  cold  to  which  the  eggs  have 
been  expofed  in  winter,  and  according  to  the  tern- 
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perature  of  the  months  of  February,  March  and 
April.  But,  fuppofing  the  eggs  were  kept  all  winter 
in  a  proper  place,  as  mentioned  before,  the  worms 
will  come  out  from  nine  to  twelve  days  after  the 
beginning  of  the  hatching.* 

If  this  common  time  of  hatching  is  lliortened  by 
a  hafty  fire  or  fudden  heat,  a  great  number  of  the 
worms  Will  perilh  in  the  courfe  of  the  raifing. 

c)tb  ^i^.  After  the  time  above  mentioned  for  the 
coming  out  of  the  worms,  how  do  you  know  that 
the  remaining  eggs  will  not  hatch  at  ail  ? 

Anf.  Whatever  care,  whatever  attention  is  paid 
to  the  eggs,  it  is  almoil  impoffibie  that  in  an  ounce 
of  feed  which  contains  about  42,000  eggs,  there 
fhould  not  be  fome  wichout  fperm  or  unfit  by  reafori 
of  fome  defect  ;  therefore,  after  two  days  it  is  need- 
lefs  to  wait  for  other  worms,  and  the  remaining  eggs 
mud  be  thrown  away  ;  they  would  produce  but 
very  indifferent  and  weak  worms. 

In  confequence  of  that  ordinary  and  unavoidable 
wafie  of  eggs,  we  would  advife  to  add  half  an  ounce 
more  to  every  four  ounces  in  the  hatching,  and  io  on 
in  proportion,  to  compenfate  that  lofs. 

lotb  ^ae.  Is  it  not  proper  to  give  fome  previous 
preparation  to  the  eggs^  in  order  to  facilitate  their 
hatching  ? 

Anf.  Experience,  the  beft  of  all  raafters,  teaches 
us  that  they  are  excluded  in  a  ftate  of  the  bed  pre- 
paration, and  that  therefore  we  ought  not  to  med- 
dle or  tamper  with  them.  We  fnall  obferve  only, 
that  bathing  them  in  wine,  or  any  other  liquors,  as 
praclifed  by  fome  people,  is  fo  far  from  accelerating 

^  Since  this  article  wa.s  written,  \Ye  are  informed  that  the 
hatching  does  not  exceed  8  or  9  days  in  this  country  :  this  is 
another  proof  that  this  climate  is  the  more  friendly  and  fuit- 
able  to  the  lilk  worm.  Befides  it  confirms  our  other  obferva- 
tlons  on  the  quicker  growth  in  the  vegetable,  as  well  in  the 
animal  fpecics  of  America. 
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or  helping  the  eggs,  that  it  has  a  dircc5tly  oppofite 
effed. 

nth  ^e.  Is  it  necefTary  to  take  up  the  worms  the 
firft  day  that  they  are  come  out  ? 

Anf.  By  all  means  ;  becauie  were  they  to  remain 
longer  among  unhatched  eggs,  they  would  commu- 
nicate to  them  a  noxious  heat,  and  would  ccntracl 
themfelves  fome  diforder  and  die  before  the  term  of 
their  natural  growth. 

i^th  Is  it  necelTary  to  feed  the  worms  as  foon 

as  they  come  out  of  the  eggs,  and  how  ? 

Anf.  If  the  eggs  have  been  hatched  in  fmall  bags, 
when  on  looking  into  the  bag  you  perceive  fome  of 
the  worms  commg  out,  it  is  time  to  fpread  all  the 
eggs  in  a  box,  the  bottom  of  which  muft  be  covered 
with  a  thin  bed  of  cotton,  overfpread  with  a  piece 
of  old  white  linen  ;  then  as  foon  as  there  is  a  fuffi- 
cient  number  of  young  worms  come  out,  you  put 
over  them  a  piece  of  parchment  as  wide  as  the  box; 
that  parchment  muft  be  pierced  with  holes  all  over 
like  a  fieve  ;  you  lay  over  it  fome  tender  leaves  of 
mulberry ;  you  will  obferve  to  put  two  ftrings  to 
each  fide  of  the  parchment,  in  order  to  take  out  the 
new  worms  upon  their  leaves,  and  to  ftir  up  the  re- 
maining eggs  with  the  end  of  a  quill,  as  well  as  to 
give  frelh  air  to  the  box. 

Some  people  ufe  a  piece  of  paper  inftead  of  parch- 
ment, but  it  is  obvious  that  this  laft  is  a  great  deal 
preferable  to  the  other  ;  the  paper  attracting  all  the 
moifture  of  the  leaves,  foon  fticks  to  the  eggs,  and 
makes  them  fo  cold  as  to  prevent  many  worms  from 
coming  out. 

If  the  hatching  has  been  done  on  fieves  in  the 
ftove-room,  you  have  nothing  to  do  but  to  put  the 
parchment  over  the  eggs  in  the  fame  way. 

As  foon  as  you  perceive  a  fufficient  number  of 
"worms  upon  the  leaves,  by  lifting  up  the  parchment 
you  carry  thofe  leaves  with  the  Vvorms  into  a  larger 
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box  or  flielf,  pafted  infide  and  at  the  bottom  with 
white  paper  ;  yoa  mull  oblerve  not  to  fill  up  but 
about  a  third  part  of  the  bottom  with  your  leaves 
there  you  feed  the  young  worms  till  after  their  firll 
moulting. 

After  that  firil  crop,  you  put  the  fame  parchment 
again  upon  the  remaining  eggs,  with  fome  other 
leaves  over,  and  repeat  the  operation  till  the  whole 
hatciiing  is  come  out  j  it  is  underltood  in  the  courfe 
of  two  days  and  no  longer. 

You  Will  obferve  not  to  mix  the  worms  collected 
the  firil  day,  with  thofe  come  out  the  fecond  ;  thus 
by  keeping  apart  the  worms  of  the  fame  age,  you 
will  avoid  an  irkfome  trouble  at  the  time  of  their 
getting  upon  the  boughs  to  fpin  their  filk. 

lyb  ^ue.  What  degree  of  heat  is  neceflary  to  the 
worms  after  their  coming  out  ?  which  is  the  mod 
proper  leaf  for  them  I 

Anf.  Provident  nature  takes  care  to  cloath  the  filk 
worms  for  the  firfl  days  of  their  life,  with  a  kind  of 
furred  hairs,  which  go  olF  before  the  third  moulting; 
that  evinces  enough  the  want  of  warmth  ;  thus  we 
think  it  neceffary  to  keep  the  worms  in  the  fame 
degree  of  heat  for  ten  or  twelve  days  after  their 
coming  out. 

As  to  the  age  and  the  quality  of  the  leaves  fit  to 
be  given  to  the  young  worms,  many  v/riters  enter- 
tain different  opinions  :  but  on  that  fubjed  we  mud 
ftick  to  nature,  and  advife  you  to  give  the  tendered 
poffible,  whether  'thofe  of  grafted  or  ungrafted, 
young  or  old  trees. 

You  may  depend  only  on  this  experienced  fact, 
that  the  filk  worms  cannot  live  upon  any  other  fort 
of  leaf  but  that  of  mulberry  :  though  they  may  eat 
by  way  of  paftime  fome  other  leaves,  like  thofe  of 

t  Becaufe  the  worms  f?;rowing  bigger  e'v*ery  clay,  could  not 
find  room  enough  if  they  were  crovrdcd  into  the  bor.  at  fu^ft. 
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lettuce,  role-oak,  or  elm,  they  could  live  as  long 
without  any  food  at  all,  and  if  they  are  deprived  for 
feveral  days  of  mulberry  leaves,  they  muft  die. 

i^tb  ^ue.  How  many  ivnes  a  day  ought  the  worms 
to  be  fed  in  the  beginning  ? 

Aijf.  The  moll  general  cudoui  is,  to  feed  the 
woinis  twice  a  day  till  they  get  in  their  firll  moul- 
ting, but  we  have  found  it  better  to  feed  them  three 
times,  obferving  not  to  give  but  few  leaves  at  once, 
and  take  caie  that  the  hrft  leaves  fliould  be  eaten 
before  you  give  the  other.  By  that  way,  you  keep 
the  Vv'orms  in  a  more  uniform  ftate  of  heat  and  clean- 
nefs,  as  by  the  change  of  leaves  no  unwholefome 
darnpnefs,  nor  any  noxious  vapors,  have  time  to  rife 
from  their  food. 

How  many  days  they  continue  to  eat  from  the 
tnoment  they  come  out  to  that  of  the  nril  moulting, 
is  not  to  be  determined  precifely  :  it  depends  in  a 
great  meafure  on  the  degree  of  heat,  and  the  quality 
of  the  leaves  ;  for  example  :  If  the  weather  is  mild 
and  favorable  ;  if  the  worms  are  kept  in  the  fame 
degree  of  heat  in  which  they  came  out ;  if  the  leaves 
are  teijJer,  dry,  and  free  from  frolt  and  burning 
winds,  then  the  worms  will  arrive  in  lix  or  feven 
days  to  their  fiifl  moulting. 

On  the  contrary,  they  will  take  more  time  in  pro- 
portion to  the  circumftances  here  pointed  out,  and 
when  they  do  not  arrive  to  that  moulting  in  lefs 
than  a  fortnight,  there  is  little  hope  of  their  doing 
well  for  the  future  :  v/e  have  remarked  in  that  cafe 
that  they  afford  but  an  indifferent  profit. 
.  We  have  feen  many  people  going  to  the  trouble 
of  mincing  the  leaves,  in  order  (as  they  fuppofe)  to 
make  the  worms  eat  the  heartier,  we  found  however 
it  was  to  no  purpofe,  and  we  mention  it  only  to  deter 
our  readers  from  fuch  ufelefs  trials  which  may  be 
recommended  or  heard  of. 

i^tb  ^ue.  Before  you  proceed  further,  pray  what 
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zs  the  nature  of  that  moulting  of  filk  worms  ?  How 
many  raoultings  do  they  undergo  ?  Is  there  not  a 
way  to  prevent  worms  from  periihing  by  that  kind 
of  diforder  ? 

Anf.  The  moulting  of  filk  worms,  is  a  torpid  and 
fleepy  Hate,  which  cannot  be  called  properly  a  difor- 
der, becaufe  it  is  natural  to  them,  and  feems  necelTa- 
ry  to  digeft,  by  a  preparatory  adion,  all  the  gluti- 
nous particles  defined  for  their  future  filk. 

In  that  periodica]  revolution,  worms  want  no  food  ' 
they  leave  their  old  coat  to  get  out  with  a  new  one. 
They  undergo  four  moultings  before  they  arrive  to 
their  fpinning  work  :  feveral  die  through  ihefe  criti- 
cal periods,  but  no  remedy  has  been  found  yet,  and 
we  think  it  would  be  hurtful  to  attempt  to  accele- 
rate even  the  courfe  of  that  natural  revolution.  The 
only  help  is,  to  keep  the  worms  a  httle  warmer  if 
poflibie,  and  particularly  not  to  difturb  them. 

16th  ^^e.  How  is  the  time  of  the  moultings  to 
be  known  ?  What  care  is  required  after  ? 

Anf.  A  little  before  their  moulting,  the  worms 
lofe  their  appetite  ;  they  look  dull  and  weak  ;  their 
fkin  becomes  bright  ;  they  feek  for  a  place  to  hide 
themfelves,  under  the  leaves  or  in  fome  corner  of  the 
fhelf,  always  out  of  the  way  of  other  worms  ;  there 
they  remain  motionlefs  for  about  two  days  ;  their 
head  becomes  bigger  and  Hands  up  ;  in  the  latter 
part  of  that  time,  their  Ikin  bends  in  wrinkles,  and 
their  body  feems  fomewhat  fnortened.  All  thefe 
fymptoms  are  better  perceived  in  the  three  lad 
moultings  than  in  the  firft,  according  to  the  bignefs 
of  the  worms. 

It  is  not  to  be  expecled,  that  all  the  w^ormsof  one 
flielf  will  come  to  their  moulting  the  fame  day  ;  bat 
if  the  greateft  part  is  come  out  in  three  or  four  days, 
which  you  may  perceive  by  the  colour  of  their  fkin 
as  well  as  by  their  adivity,  then  it  is  time  to  change 
their  litter  and  clean  the  Hielf.  In  order  to  get  tlie 
worms  out,  you  muft  fpread  over  fome  freQi  leaves. 
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upon  which  they  will  get  foon,  fo  as  to  enable  you 
to  lift  them  up  from  the  flielf. 

You  mull  obfeive  to  proportion  your  fhelves  to  the 
increafe  of  the  worms :  for  inftance,  after  the  firft 
moulting,  thofe  who  were  contained  in  one  flielf, 
muft  be  divided  in  two  ihelves  of  the  fame  dimen- 
lions,  in  order  that  they  fliould  have  fufficient  room. 
The  fame  attention  is  neceffary  for  their  progreilive 
growth  at  every  other  moulting. 

I'jth  ^ue.  When  the  firfl  moulting  is  over,  how 
may  we  diftinguilh  the  worms  that  will  do  well,  from 
thofe  that  will  not  fucceed,  and  are  likely  to  perifh 
before  they  pafs  through  the  other  moultings  Out 
of  the  four  moultings,  which  is  the  molt  dangerous  ? 

Anf.  As  foon  as  the  worms  come  out,  you  may 
remark  three  different  kinds,  fome  of  a  reddifh,  fome 
of  an  afh,  and  fome  of  a  black  hue.  The  reddifli 
colour  is  reckoned  the  word,  that  kind  of  worm  will 
never  do  well,  and  w^e  know  from  unqueftionable  ex- 
perience, that  it  is  better  to  throw  them  away  :  the 
two  other  kinds  will  fucceed  and  fpin  the  bell  (ilk. 

As  to  the  moil  dangerous  moulting,  it  has  been 
reckoned  always,  that  a  greater  number  of  worms 
perifli  in  the  third  ;  no  reafon  can  be  affigned  for  it ; 
the  facl  lays  open  to  our  obfervation,  while  the  courfe 
of  it  remains  hid,  like  a  thoufand  other  fecrets  of 
nature. 

i8/Z?  .%/(f.  What  time  of  the  day  do  you  chufe  to 
gather  leaves  for  the  feeding  of  your  worms  ?  How 
do  you  keep  thofe  leaves  ? 

Anf.  Avoid  carefully  the  picking  of  the  leaves  in 
the  morning,  until  three  or  four  hours  after  fun- 
riling,  and  only  when  they  are  free  from  dew  or  any 
dampnefs. 

Before  the  firft  moulting,  the  worms  require  fo 
little  food,  that  it  is  eafy  to  keep  a  few  leaves  in  an 
earthen  pot,  covered  with  a  bit  of  linen,  and  put  in 
a  dry  cellar,  or  in  any  other  part  of  the  houfe,  out  of 
the  heat  of  the  fun. 
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According  to  the  number  and  fize  of  your  worms, 
if  you  want  a  great  quantity  of  leaves  every  day, 
they  muft  be  kept  in  large  tubs,  or  fpread  on  the 
floor  of  a  room,  only  open  on  the  north  fide  ;  then 
take  care  to  ftir  or  turn  them  over  two  or  three  tinies 
a  day,  according  to  the  temperature,  for  fear  they 
fliould  be  heated  or  withered. 

N.  B.  The  number  of  meals  after  the  firfl  moul- 
ting, as  well  as  the  quantity  of  leav^es  to  be  given  to 
your  worms,  muft  be  legulated  by  their  appetite  : 
the  bell  method  is  to  feed  them  with  few  leaves  at 
once,  and  to  repeat  it  as  many  times,  day  and  night, 
as  they  confume  the  leaves  of  the  foi;^mer  feeding. 

If  your  worms  are  dull  and  without  appetite,  it  is  a 
certain  fign  that  they  are  in  w^ant  of  heat ;  then  you 
muft  warm  the  room  to  the  degree  mentioned  in  our 
6th  query. 

We  obferved  that  it  was  in  vain  to  accumulate 
food  for  the  worms  as  long  as  they  were  too  cool, 
and  deprived  of  appetite  ;  too  many  leaves  in  that 
cafe  make  them  cooler  than  before,  and  at  laft  kill  a 
great  number  of  them. 

li^th  What  is  the  interval  betwixt  the  firft 

moulting  and  the  fecond,  betwixt  the  third  and  the 
fourth  ?  Is  it  neceflary  to  keep  the  w'orms  warmer, 
in  proportion  as  they  grow  bigger?  How  often  ought 
their  Ihelves  to  be  cleaned  ? 

Anf.  ift.  Suppoiing  worm.s  in  good  order  and 
thriving,  they  will  get  into  their  fecond  moulting, 
feven  or  eight  days  after  the  firft,  and  fo  on  for  the 
two  other  following. 

2d.  The  bigger  w^orms  grow%  the  lefs  they  ftand 
in  want  of  heat  :  however,  as  long  as  they  eat  hear- 
tily, it  would  be  needlefs  to  leften  or  to  alter  fudden- 
3y  the  degree  of  heat  which  they  have  been  ufed  to 
from  their  coming  out.  The  only  thing  which  we 
would  recommend  after  the  third  moulting,  is  to  open 
a  window  for  a  few  hours  in  the  day  time,  in  order 
to  introduce  frefli  air  into  the  room. 
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3d.  Provided  no  diforder,  nor  too  long  interval 
has  taken  place  betwixt  one  moulting  and  the  other, 
the  flielves  want  to  be  cleaned  only  once  after  eve* 
ry  moulting  ;  becaufe,  you  mud  carefully  avoid  dif- 
turbing  your  worms,  Notwithdanding,  if  one  llielf 
is  too  much  crov;ded,  you  may  take^  out  as  many 
ivorms  as  you  think  proper  at  the  moment  of  a  new 
meal,  when  they  get* on  frelh  leaves.  Thefe  infeds 
cannot  bear  to  be  touched,  and  it  is  common  for 
them  to  die  of  the  bruifes  received  by  the  rude  hand- 
ling of  perfons  unaccuftomed  to  them. 

10th  ^/e.  RefpeQing  the  food  of  lilk  worms,  is 
there  a  great  difference  betwixt  the  leaves  of  wild 
mulberries  of  this  country,  the  red  Englilh  mulberry 
and  thofe  Italian  trees  which  are  called  white  mul- 
berries ? 

Anf.  We  make  no  doubt  that  filk  worms  could 
eat  leaves  of  wild  mulberries,  and  thofe  called  red 
Englilh  mulberries  ;  but  experience  teaches  us,  that 
the  moil  proper  food  is  the  leaf  of  the  white  mul- 
berry tree.  Yet  there  is  a  difference  betwixt  leaves 
of  the  ungrafted  white  mulberry  and  ^hofe  of  the 
grafted  one  ;  betwixt  leaves  of  a  young  tree  and 
thofe  of  an  old  one  :  but  for  fear  of  being  prolix  in 
giving  a  full  account  of  that  difference,  we  fhall 
only  obferve,  that  leaves  of  ungrafted  and  above 
all  of  young  trees,  are  better  adapted  to  the  firfl 
age  of  filk  worms,  as  far  as  their  third  moulting  ; 
after  which,  as  they  grow  flronger,  leaves  of  grafted 
or  of  old  trees,  being  more  fubfiantial,  will  agree 
better  with  them  for  the  remainder  of  their  Hiort 
life. 

They  who  may  not  have  it  in  their  power  to  chufe 
the  food  of  their  worms  according  to  the  above  in- 
ftruclion,  fhould  neverthelefs  be  by  no  means  dif- 
Gouraged,  fince  they  will  find  a  fufEcient  rew^ard 
in  feeding  them  even  upon  one  fort  of  leaf,  till 
time  fhould  have  made  fuch  improvements,  as  can- 
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not  be  expeded  no  jv  that  we  arc  juft  beginning  this 
blanch  of  rural  indudry, 

n/l  You  recomtnended  in  the  14th  query, 
not  to  gather  leaves  but  when  dry  ;  what  thea  is  to 
be  done  in  rainy  weather  ? 

Anf.  It  is  well  known  that  wet  leaves  are  very 
hurtful  to  the  worms,  and  fiippofing  that  the  rain 
ilioald  lull;  more  than  twenty-four  hours,  (which  is 
very  feidom  the  cafe  in  the  months  of  May  and 
June)  it  would  be  neceflary  to  dry  leaves  as  well  as 
poffible  upon  fome  fheets  previouiiy  warmed  for  that 
purpofe.  As  it  requires  a  coniiderable  lime  to  dry 
the  leaves,  it  is  advifable  in  cafe  of  a  long  and  con- 
ftanc  rain,  to  diminidi  the  ufual  quantity  of  food, 
till  the  firft  clear  moment  w^iii  allow  the  gathering 
of  dry  leaves  again. 

22^  ^e.  Could  not  the  lilk  worm  feed  upon  leaves 
of  fome  other  tree  ? 

Anf.  We  can  fay  in  pofitive  terms,  that  thoagh 
many  curious  trials. and  attempts  have  been  made 
to  this  effecl,  nothing  has  been  found  to  ferve  as  a 
fubftitute  for  mulberry  leaves. 

A  fad  well  known,  is  worth  our  attention  refpec- 
ting  the  leaves  of  mulberry  ;  they  are  as  much  the 
peculiar  food  of  the  liik-worm,  as  thofe  of  other 
plants  and  trees  are  unfit  for  him  ;  and  we  may  af- 
fert  with  confidence,  that  the  mulberry  feems  re- 
ferved  to  the  iilk-worrri  alone,  no  other  worm  or 
caterpiller,  whatever  likenefs  they  might  have  in 
their  fnape,  habits,  &c.  to  our  lilk- worms,  ever 
feed  upon  mulberry  leaves.  Cat  ter  pi  liars  may  be 
feen  by  chance  upon  mulberries,  but  if  you  take 
the  trouble  to  look  attentively,  you  will  perceive 
that  they  foon  leave  that  place  where  they  came 
by  miftake,  or  by  a  mere  accidental  wandering  as 
they  might  have  come  upon  a  (lone,  Sic. 

23^/  ^i^e-  Is  it  neceffary  to  keep  the  worms  in 
darknefs  ?  Does  a  full  light  hurt  them  ? 
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Anf.  It  has  been  obferved  long  ago,  that  the  filk- 
worm  is  inclined  to  avoid  a  bright  light.  Many 
naturalilts  confider  him  as  a  nodurnal  infed.  You 
may  remark  as  a  proof  of  it,  that  filk-worms  are 
eager  to  conceal  themlelves  under  leaves  in  the  day 
time,  and  when  there  is  any  diforder  in  a  worm's 
boufe,  you  will  find  many  more  of  them  lick  in 
places  mod  expofed  to  the  light  than  any  where 
elfe.  Therefore  we  advife  to  fhut  up  the  windows 
of  the  room  in  the  day-tmie,  or  in  cafe  the  weather 
ihould  be  too  hot,  to  hang  up  brown  or  green  cur- 
tains, and  let  them  open  in  the  night, 

iJi^th^e.  Is  heat  more  noxious  tofilk-worms  thank 
cold  ? 

A.  The  difference  is  fuch,  that  a  great  heat  makes 
worms  lazy,  dejeded,  and  without  appetite.  An 
exceffive  heat  happening  at  the  time  of  their  getting 
up  to  fpin,  is  apt  to  choak  the  greateft  part  of  them. 
On  the  other  hand,  a  cold,  fuch  as  happens  in  the 
month  of  May,  fometimes  puts  the  worms  a  little 
back,  but  it  never  injures  them  fo  much  as  the  heat 
above  the  degree  before  mentioned. 

Then  we  may  judge  that  worms  do  better  in  dry 
weather,  with  a  northerly  wind,  than  in  damp 
weather,  with  a  foutherly  wind,  or  during  a  dead 
calm.  In  this  laft  lituation,  it  is  good  to  make  fome 
light  fire  in  their  room,  in  order  to  rarify  the  air, 
provided  the  room  is  well  opened,  and  the  fire 
fhould  not  laft  longer  than  about  half  an  hour. 

i^th  ^e.  How  long  do  the  worms  remain  feeding 
upon  the  mulberry  leaves,  before  they  begin  to  fpin  ? 

Anf.  Being  over  his  laft  moulting,  the  worm 
eats  voracioufly,  and  wants  a  great  deal  more  food 
than  before.  At  the  end  of  feven  or  eight  days, 
he  begins  his  cocoon  ;  in  that  ftiort  interval  it  is  ve- 
ry necefiary  to  clean  the  flieives  every  day,  and 
procure  as  much  pure  air  as  the  weather  will  per- 
mit. 
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16th  ^ue.  How  may  it  be  known  that  the  worm 
is  mature  and  ready  to  fpin  ? 

Anf.  When  you  perceive  him  creeping  upon  the 
leaves  without  biting  them,  but  keeping  his  head 
up  and  turning  it  in  different  directions,  as  if  he  was 
looking  for  a  place  fit  to  fallen  his  cocoon  on  when 
lie  tries  to  get  off  the  flielf when  his  body  is  be- 
come tranfparent  and  bright,  and  like  the  colour  of 
flraW  ;  then  it  is  high  time  to  have  fome  heath  or 
other  thin  buflies  fixed  beforehand  upon  tables. 

^le.  Do  you  fix  thofe  buflies  or  boughs 
with  their  leaves  on  ? 

Anf.  Thofe  buflies  or  boughs  mufl:  be  dry  and 
well  cleared  of  all  their  leaves.  The  beft  way  is 
to  fix  them  upon  tables,  in  double  rows,  fo  as  to 
make  a  kind  of  arched  form  betwixt  the  extremity 
of  the  twigs.  At  the  foot  of  the  boughs  it  will  not 
be  ufelefs  to  put  fome  thinner  branches  of  birch 
tree  or  fome  clean  fliavings,  in  order  to  facilitate 
the  getting  up  of  the  worm.  Great  care  mufl  be 
taken  not  to  put  too  many  worms  on  the  fame  place. 

I'^th  ^le.  Notw^ithflanding  all  your  care  and  flcill, 
when  w^orms  are  carried  on  the  boughs,  there  may 
be  fome  amongft  them  who  want  fliU  to  be  fed  for 
one  or  two  days  :  in  that  cafe  what  is  to  be  done  ? 

Anf.  It  is  true  that  fome  of  them  want  feeding 
yet,  after  they  have  been  brought  on  the  bough- 
table  ;  then  we  mufl  give  them  leaves  on  that  ta- 
ble, and  feed  them  (o  till  they  get  up  by  them- 
felves  on  the  boughs. 

^(^th  ^le.  How  can  the  worms  be  carried  and 
placed  upon  the  bough-table  without  hurting  theiu  ? 

Anf.  From  the  fyinptoms  given  in  our  T.-jih  que- 
ry, when  you  knovv^  that  your  worms  are  mature, 
you  prefent  them  your  linger,  to  which  they  readi- 
ly attach  themfelves  ;  but  as  it  Vv'ould  be  too  long 
and  tedious  to  carry  them  all  one  after  the  other, 
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you  depofit  as  many  as  yon  can  upon  a  varnifhcci 
plate,  to  which  they  cannot  Hick  fail,  and  you  car- 
ry them  all  at  once  upon  a  bough-table.  It  will  be 
eafy  to  diitinguifh  thole  who  Wiint  to  be  fed  yet  ; 
becaufe  they  lay  on  the  table,  and  refufe  to  get  up 
cn  tlie  bough. 

'^oth  ^>e.  How  many  days  does  the  filk  worm 
employ  in  the  fpinning,  and  what  is  the  time  to  pick 
up  the  cocoon  ? 

Anf.  The  worm's  fpinning  is  completed  in  three 
or  four  days;  but  as  among  a  great  number,  they 
do  not  fpin  all  at  the  fame  rime — the  beft  method 
is  to  pick  up  the  cocoons  twelve  days  after  the  hrll 
worms  have  begun  their  fpinning. 

317?  ^Je.  Is  it  necefTary  to  kill  the  worms  in  their 
cocoons  ?  When  and  how  ? 

Anf.  If  you  cannot  draw  the  lilk  foon  after  the 
picking  upof  cocoons,  it  is  indifpenlible  tochoak  the 
chryfalis  contained  in  each  cocoon,  otherwife  that 
chryfalis  would  foon  become  a  butteifly,  and  by 
boring  its  way  through  the  cocoon,  break  the  con- 
texture of  the  filk.  Therefore,  after  you  have  cho- 
fen  and  fet  apart  the  bell  cocoons  intended  for  eggs 
or  feed,  asiimentioned  in  the  4th  query,  you  mull 
take  off  the  upper  part  of  your  other  cocoons,  which 
is  called  the  downy  tow,  and  which  is  quite  fepa- 
rare  from  the  filk  ;  you  put  the  cocoons  in  large 
balkets,  furnifiied  on  the  inlide  with  a  coarfe  brown 
paper  :  w-hen  tlie  oven  is  heated  at  the  common 
degree  for  baking  bread,  you  may  put  the  baflcets 
into  it,  and  leave  them  there  about  two  hours,  till 
you  hear  no  more  the  rattling  noife  of  the  infedts,  as 
they  move  and  ftir  about  on  account  of  the  heat 
which  they  feel  during  that  time. 

Take  care  afterwards  to  wrap  up  thofe  cocoons 
in  a  blanket,  in  order  to  kill  entirely  thofe  who 
fliould  not  have  been  choaked  by  the  heat  of  the 
oven. 
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^2d  ^le.  How  to  manage  the  cocoons  intended 
for  eggs  ? 

Anf.  We  forgot  to  mention  before,  that  in  the 
choice  af  cocoons,  particular  care  mull  be  taken  to 
referve  an  equal  number  of  males  and  females.  The 
male  cocoon  is  (liarp  pointed,  while  the  female  is 
round  at  both  ends.  This  choice  made,  the  cocoons 
ought  to  be  divefled  of  that  downy  cover  heretofore 
mentioned.  Then  you  firing  them  together,  males 
and  females  alternately  upon  a  coarfe  thread  ;  but 
you  muil:  take  care  that  the  needle  fliould  not  go 
farther  than  into  the  furface  of  the  cocoon,  in  order 
not  to  hurt  the  chryfalides,  nor  to  open  any  way  ta 
the  air  ;  hang  this  (Iring  of  cocoons  in  a  dry  and 
airy  place  till  the  butterfly  comes  out. 

Upon  a  common  average,  one  pound  of  cocoons 
will  produce  one  ounce  of  eggs. 

33 ^le.  When  chryfalides  come  out  of  the  co- 
coons under  the  form  of  butteriiies,  how  are  the 
males  to  be  diftingui/hed  from  the  females  ?  Is  it 
neceiTary  to  help  their  copulation  ? 

Anf.  It  is  very  eafy  to  didinguifii  the  males  from 
the  females  :  the  firll  are  fmall,  [harp  pointed^  and 
more  adive,  the  laH:  being  full  of  eggs,  are  bigger, 
heavier  and  round. 

As  to  the  fecond  part  of  this  query,  we  may  f:.iy 
that  art  in  this  cafe  ought  to  concur  with  nature. 
As  thefe  butterflies  are  very  heavy,  and  live  but  few 
days,  there  is  no  doubt  that  many  females  would  lay 
their  eggs  without  meeting  with  males  ;  tnerefore, 
it  is  neceifiry  to  take  the  lazy  males  by  their  wings, 
as  gently  as  poflible,  in  order  to  carry  them  to  the 
females  upon  a  bit  of  black  cloth  :  let  the  n  be  unit- 
ed for  about  four  hours,  afterwards  throw  away  the, 
males,  and  leave  the  females  only  till  they  have  laid 
their  egg^i. 

Thefe  eggs  ought  to  be  expofed  to  the  air  two  or 
xhree  days,  in  order  to  dry  them  \  after  which,  roll 
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them  up  upon  the  cloth,  put  them  in  a  frefli  room 
during  the  lummer,  and  out  of  the  reach  of  the  froit 
in  the  winter. 

^^e.  Befides  thefourmoultingsof  filk  worms 
"Vv'hich  may  be  looked  upon  as  a  kind  of  natural  dif- 
eafe,  are  they  not  liable  to  fome  other  diforder  ? 

Anf.  Generally  fpeaking,  careleifnefs,  negledl  or 
want  of  Ikill  in  laifing  room  iilk  worms,  bring  upon 
them  the  greatell  part  of  their  diforders  ;  however 
it  is  neceffary  to  be  acquainted  with  thofe  different 
diforders. 

ift.  Some  w^orm^s  turn  fat,  and  areeafily  dlfcovered 
in  the  time  of  every  moulting,  becaufe  they  never 
undergo  that  natural  change  peculiar  to  the  good 
worms,  as  fhated  in  our  15th  query.  The  fat  worms- 
inftead  of  remaining  ftill  or  motionlefs  in  the  time 
of  moulting,  are  moving  about  and  eating  ;  they 
continue  to  grow  and  aie  eafily  dillinguifhed,  being 
a  great  deal  whiter  and  looking  oily  ;  they  mull  be 
thrown  away  for  fear  they  fhould  fpoil  the  other  : 
befides,  as  they  perifh  fooner  or  later,  it  would  be  an 
ufelefs  trouble  to  feed  them  longer. 

2d.  This  fecond  diforder  is  quite  the  reverfe  of 
the  firft.  After  the  third  or  fourth  moulting,  fome 
"worms  become  lean,  they  refufe  to  eat;  then  turn- 
ing foft,  fmaller  and  fliorter  by  half  than  they  were 
before  :  they  muft  die  in  the  courfe  of  three  or  four 
days,  as  in  a  confumption. 

3d.  The  yellow  worms  never  appear  but  a  little 
before  the  time  of  fpinning  :  inftead  of  becoming 
mature,  they  fwell  up,  and  you  may  perceive  feveral 
nafty  yellovvifh  fpots,  on  their  head  firfl,  and  foon 
after  fpreading  all  over  their  body  :  they  mufl  be 
thrown  away. 

It  is  eafier  to  defcribe  thofe  diforders,  than  to  point 
out  the  remedy  :  and  indeed,  after  many  expenfive 
trials,  it  has  been  found  more  advantageous  to  throw 
away  worms  taken  by  one  of  thefe  diforders,  than 
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to  let  them  contaminate  the  others,  as  every  attempt 
to  cure  them  fell  Ihort  of  fuccefs.* 


PART  II. 

On  the  Raijing  of  Silk  IVonns,  in  open  Air,  upon 
Hedges.    By  Peter  De  La  Bigarre,  Efq. 

AFTER  a  long  and  tedious  defcription  of  the 
various  cares  and  expenccs  attending  the  befl 
mode  of  railing  (ilk  worms,  within  doors,  we  feel  an 
agreeable  relaxation  in  relinqaifliing  art,  to  come 
into  the  arms  of  nature.  Let  us  play  with  her  eafy 
ways ;  let  us  admire  how  little  trouble  is  required 
to  obtain  plenteous  favors  from  her  rich  boforn  I 

The  firft  flep  is  to  have  a  white  mulberry  hedge, 
three  years  old  at  leafl,  and  four  or  five  feet  high. 
For  the  mode  of  planting  fuch  an  hedge,  we  would 
have  referred  our  readers  to  a  communication  made 
to  the  agricultural  fociety  of  New- York,  on  the  utility 
of  white  mulberry  trees  in  making  hedges  ;  but  con- 
lidering  the  trouble  of  getting  that  communication 
among  fo  many  other  pieces  prefented  to  the  fociety, 
we  thought  it  preferable  to  give  here  an  extract  of 
it,  with  fome  necelTary  additions. 

Around  the  field  to  be  enclofed,  dig  a  ditch  three 

*  Since  the  defcription  of  the  above  mentioned  diforders, 
I  was  favored  with  information  of  an  experiment  made  in  this 
Hate,  by  which  it  appears  that  this  climate  is  more  friendly  to 
the  filk  worm,  than  tha.t  of  Spain  or  France.  Out  of  6000 
worms  raifed  by  Mrs.  INIcntgomery,  very  few  died  in  the 
courfe  of  their  education  ;  and  it  is  worth  while  to  obferve, 
that  no  greater  lofs  happened  in  the  preceding  years.  There- 
fore, w^hat  an  immenfe  advantage  have  we  over  Europe  in 
raifmg  of  filk  Avorms,  where  (upon  a  common  average)  four 
fifths  of  the  worms  perifli  before  their  fpinning  1 

What  powerful  encouragement  to  you,  happy  people  of  this 
country,  when  certain  of  obtaining  complete  fuccefs,  you  may 
reap  in  the  courfe  of  fix  weeks  fuch  an  affluent  crop  !  Oh  bleff- 
ed  land  !  Oh  ten  times  fortunate  Americans,  could  they  but 
know  and  improve  their  natural  and  local  advantages  I 
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feet  wide  and  two  feet  deep,  in  the  fall  of  the  year: 
then  in  the  month  of  iMarch  or  in  the  beginning  of 
April,  as  foon  as  the  frofl:  is  out  of  the  ground,  give 
a  light  hoeing  to  the  bottom  of  your  trench.  The 
longeil  roots  of  your  plants  being  cut  oiF  near  the 
hairy  fibres,  they  mull  be  planted  about  eighteen 
inches  deep,  at  the  diflance  of  three  or  four  inches 
from  each  other  ;  after  the  trench  is  filled  up,  eve- 
ry llioot  muft  be  cut  at  the  height  of  two  or  three 
inches  above  the  ground  ;  whether  the  plant  is  big 
or  not,  is  no  matter,  provided  it  is  at  leaft  one  year 
old  ;  obferve  only  to  give  the  preference  to  the  white 
mulberry  as  the  food  of  filk  worms. 

The  fecond  year  it  is  neceOary  to  cut  again  the 
fhcots  about  fix  inches  above  the  ground,  in  order 
to  give  more  ftrength  to  the  fprouting  branches, 
which  will  form  a  pretty  ftrong  hedge  the  third 
year,  and  at  lafl:  grow  fo  thick  as  to  be  impafiable 
for  any  cattle  :  it  may  be  twilled  and  interwoven  a 
great  deal  eafier  than  the  hawthorn.  If  you  chufe 
to  make  a  tlronger  hedge,  you  may  plant  it  in  a 
double  row\ 

Since  this  communication  was  written,  we  are  hap- 
py in  informing  our  readers,  that  lad  March,  after 
the  planting  a  mulberry  hedge  according  to  the 
above  diredions,  we  ftuck  along  fide  of  it  fome  re- 
maining flips  of  our  plants  to  form  a  double  row  : 
and  though  thefe  (lips  had  been  thrown  aw^ay  and 
laid  cut  of  the  ground  for  ten  days  before  we  thought 
of  making  that  trial,  we  perceived  with  a  pleafing 
furprife,  that  the  greatefi:  part  were  putting  forth 
leaves,  afsd  are  now  adually  growing  as  well  as  the 
rooted  plants  themfelves. 

Therefore,  fuch  a  faving,  will  make  the  planting 
of  white  mulberry  hedges,  if  not  cheaper,  at  lead 
cheap  as  thofe  of  any  other  wood,  if  we  except  only 
the  willov/  tree.  Then  from  this  already  acquired 
improvement,  you  may  make  your  hedges  as  firong 
as  3^ou  pleafe. 
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At  any  time  or  at  any  age  of  your  hedges,  if  fome 
place  become  vacant,  or  feeble,  you  can  eaiily  replace 
it  with  a  few  flips.  ^ 

For  three  years  the  young  hedj^e  muil  be  defend- 
ed againft  the  cattle  by  a  proper  fence,  like  every 
other  plantation  of  the  kind  ;  the  ground  mud  be 
worked  and  kept  clear  from  weeds  every  year  after. 
It  is  neceirary  to  keep  conltantly  the  hedge  at  the 
height  of  four  or  five  feet,  as  the  moil  proper  for  the 
raifing  of  hlk  worms. 

No  wood  grows  quicker  than  the  mulberry  tree  ; 
you  may  remark  that  after  the  firft  leaves  have  been 
employed  in  the  fpriog  to  feed  the  fiik  worm  :  the 
other  leaves  of  the  fail  may  be  gathered,  and  v/heu 
dry,  they  afford  a  good  fodder  for  cartle. 

The  objection  will  be,  the  difficulty  of  getting 
thofe  young  mulberry  plants  to  make  hedges  with. 
They  muil  be  bougiit  in  fome  particular  nurferies 
like  thofe  in  New-jerfey,  upon  Long-lfland,  &-c. 
However,  any  farmer  not  Vv^iihing  to  go  to  that  ex- 
pence,  may  eaiily  raife  the  plants  from  feeds,  in  the 
following  way  : — 

Gather  all  the  ripe  berries  fallen  down  under  the 
white  mulberry  tree,  put  them  for  two  days  in  a  dry- 
place,  where  they  muit  be  turned  up  and  d  jwn  for  fear 
they  ihould  be  heated.  After  u'hichyou  muit  wafh 
them  with  your  hands  in  a  tub,  pouring  over  fome 
water  from  time  to  time,  in  order  to  It  parate  the 
feeds  from  the  mull:.  Let  then  the  water  fettle  for 
a  quarter  of  an  hour,  and  all  the  ufelcfs  particles 
floating  above  may  be  poured  off.  You  mufi:  repeat 
the  above  waihing  till  the  feed  is  well  difengaged 
and  pure.  The  bell  feed  being  the  heavieft,  will  al- 
ways ftay  at  the  bottom  of  the  tub.  This  being  done, 
fpread  all  the  good  feeds  to  dry  upon  a  bit  of  linen  ; 
wiien  dry,  keep  them  in  a  clofet  till  the  proper  fea- 
fon  for  fovving.  Obferve,  that  this  kind  of  feed  never 
"keeps  longer  than  one  year.  The  bed:  time  to  foW 
Irhe  mulberry  is  in  the  beginning  of  April. 
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Some  people  pretend  that  the  feeds  grow  very  well 
when  fowed  in  the  very  tiench  made  for  the  hedge, 
but  a  long  experience  teaches  us,  that  it  is  better  to 
raife  the  plants  in  a  nurfery  where  the  ground  is  rich 
and  well  manured  :  you  will  choofe  for  the  purpofe, 
a  place  flieltered  from  the  north  and  cold  winds  ; 
that  place  mult  be  digged  and  prepared  before  the 
winter.  The  be  ft  way  is  to  make  a  bed  four  feet 
wide  only,  in  order  to  be  able  to  water  it  and  pick 
the  weeds  out,  without  tramphng  upon  the  feed's- 
bed.  Before  you  water  the  feeds,  you  muft  fpread 
over  fome  light  ftraw  to  prevent  the  ground  from  be- 
coming too  hard,  which  otherwiie  would  be  an  ob- 
ftacle  to  the  railing  up  of  the  young  plants. 

The  plants  are  fit  to  be  tranfplanted  the  following 
year,  in  the  trenches  intended  for  hedges,  after  the 
manner  and  at  the  time  above  mentioned.  The 
mulberry  grows  in  every  foil,  but  ic  delights  in  a  rich 
fandy  ground. 

jji.  ^ue.)  What  is  the  moft  proper  hedge  to 
feed  the  filk  worms  upon  ? 

(Anf.)  An  hedge  three  years  old  begins  to  be  fit 
for  the  worms ;  but  we  muft  own,  that  one  or  two 
years  older,  will  produce  more  leaves  of  a  ftronger 
fubftance  and  affords  a  ftronger  flielter  for  thefe  in- 
feds.  The  thicknefs  of  the  hedge  is  a  great  advan- 
tage to  the  filk  worm,  in  rainy  or  bolfterous  weather ; 
befides,  they  climb  upon  branches  well  interwoven, 
they  hide  t'hemfelves  better  and  reft  more  fecured, 
than  upon  rare  and  thin  branches. 

(id  ^ue.)  Do  you  put  the  eggs  or  the  worms  al- 
ready come  out,  upon  the  leaves  of  the  hedge,  and 
how  \ 

(Anf.)  It  is  obvious,  that  the  eggs  fhoukl  never  be 
hatched  in  open  air  when  we  know  that  the  hatch 
require*  an  equal  and  conftant  degree  of  heat,  even 
at  home.  Therefore  you  muft  follow  the  direclions 
mentioned  in  the  ftrft  part,  as  well  for  the  choice  of 
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the  eggs  as  for  their  hatching  ;  befides,  you  mud 
not  expect  that  the  young  worms  could  be  put  oa 
the  hedge  before  two  or  three  days  after  the  firft 
moulting  ;  then  chufe  mild  weather,  and  as  fine  a 
day  as  poffible,  to  take  your  worms  upon  fome  leaves 
as  direded  in  the  20th  query  of  the  firft  part,  and 
in  that  way,  carry  and  put  them  on  the  frelh  leaves 
of  the  hedge,  taking  care  not  to  fpread  them  coo 
thick  ;  about  one  hundred  will  be  fulhcient  for  the 
fpace  of  thirty  feet  in  length,  if  the  hedge  is  young 
yet  and  thin,  but  more  in  proportion  to  the  age  or  to 
the  thicknefs  of  your  hedge. 

C 3^  ^ue.J  If  your  lilk  worms  upon  hedges  are 
not  attacked  by  other  infedls,  will  not  they  be  pick- 
ed up  by  the  birds;  which  are  in  fuch  great  numbers 
in  this  country  ? 

( Anf )  Though  we  have  not  remarked  that  birds 
are  fond  of  our  filk  worms,  we  are  latisfied  that  they 
may  be  eafily  defended  againft  them.  Suppofing 
that  among  fuch  a  variety  of  birds,  fome  are  deftruc- 
tive  of  our  worms ;  then  you  may  fpread  an  old  net 
over  the  hedge,  or  fix  fome  rows  of  twine  all  along 
"with  a  few  pieces  of  rags  at  proper  diilances  :  any 
kind  of  fcare-crow  will  keep  the  birds  away.  It  is 
efpecially  neceffary  to  overlook  the  hedge  before 
you  put  on  your  worms,  in  order  to  deftroy  all  the 
nefts,  or  rather  not  fuffer  any  bird  to  fet  his  nefh  on 
in  the  beginning  of  the  fpring.  By  that  little  and 
unexpenfive  attention,  you  will  not  be  injured  by 
the  birds. 

f^tb^/e.J  Ave  worms  raifed  upon  the  hedges, 
liable  to  the  diforders  common  to  thofe  raifed  with- 
in doors  ?  And  what  care  or  attendance  do  they  re- 
quire after  being  put  on  the  hedges  ? 

Anf.  It  is  proved  by  experience  and  beyond  any 
doubt,  that  worms  raifed  in  open  air  are  free  from 
every  diforder ;  their  only  fate  depends  upon  the 
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feafon  :  but  as  the  temperature  from  the  fifteentli 
of  May  to  the  fifteenth  of  July,  is  a  great  deal  finer 
and  more  moderate  here  than  in  Europe  ;  above  all, 
as  we  have  very  few  infl:ances  of  fliowers  of  hail, 
which  are  fo  frequent  and  fo  deftrudive  in  other 
countries,  we  remain  perfedlly  fatisfied,  that  fiik 
worms  will  fucceed  and  thrive  beyond  our  expeda- 
tions  in  this  bleffed  part  of  the  world.  Therefore, 
as  foon  as  they  can  be  fecured  againil  the  vornciouf- 
nefs  of  certain  birds,  you  may  leave  them  to  the 
bountiful  hand  of  nature  ;  you  need  not  afterwards 
take  any  more  care,  they  muft  do,  and  they  will  do 
very  well  for  themfelves. 

The  only  thing  which  you  have  to  do,  is  to  enjoy 
the  pleaTure  of  paying*  them  a  vifit  from  time  to 
time.  Like  the  happy  farmer  contemplating  his 
promifing  harveft,  you  will  look  at  the  growth  and 
progrefs  of  your  induftrious  worms  ;  you  will  watch 
the  time  when  they  will  have  completed  their  fpin- 
ning — Is  it  done  ?  Come  and  colled,  with  a  thank- 
ful hand  the  cocoons  hanging  on  the  twigs  of  your 
hedge, '  ce  the  golden  fruit  of  the  Hefperian  garden. 
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